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Many aman is 


doing work day after 
day that an electric 
motor can do for less 
than a cent an hour 


Ask your electrical expert to Guided by human intelligence, 
help you select the labor-saving paar iad 
electric equipment best suited for to Lene fos lifting to pull- 

ing, -E motor 
your factory, farm, or home. ipeaay adapted pepragere 
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Salle the 


more dis 


is plain, The more one appreciates charm 
of contour and of color, and values the 
Kase points af motor car parfocmence; the 


Ligher ic the LaSalle esteemed. The 
greeilil appeal’of' hie TasSalle Basta 


the surpassing degree in which it combines 


unique style and exquisite beauty, with 


int, as to be 
and de- 


h has been 


sidecsicni vn wiih, 


a continuous source of geatil 


light. | Only ‘a capaci’ 
lavished the finest workmanship of Fisher 
Body craftsmen, and which enjoys the engi- 
neering supremacy of the 90-degree, V-type, 
B-cylinder engine design, could approach 
so near complete and detailed perfection 


You may possess « LaSalle on the liberal term-payment plan of the General Motors, 


Acceptance Corporation—the appraisal value of your used car acceptable as cash * 


CADILLAC MOTOR CAR COMPANY 
DIVISION OF GENERAL MOTORS CORPORATION 
DETROIT, MICHIGAN 


‘OSHAWA, CANADA, 


= THE = CADILTAC=MOTOR= CAR = COMPANY =WITHIN +113 = OWN= PLANTS 
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How Big Profits 


are made on 


Conservative Investments, 


If you knew the inside of a million. 

ire’s investment plan you would dis-| 
cover that he has two ways of making | 
money on securities. You would find) 
that although he invests conservatively 
for safety and sure income, he fre-| 
quently cashes in big profits on in- 
creased security values. 

You can do the same. With your| 
$5,000, $1,000 or just your first $100. 
you may ‘invest in the same profit. 
able way that men of great wealth do.) 


This Investment Trust 
Gives You Your Opportunity 


By investing in the stock of Fioancial 
Investing Co,, you may 
(1) gain through interest and divides 
paid by the world’s best investments, and 
@) further enrich yourself hy the in-| 
creased value of thee sccutitios, 
Yon and many ethers, nck inven a 
‘nail amount, together efeate a, great fund, 
In the conservative investment of this money 


Financial Inventing Co, hns many protitabis 
pportuati, sock us the follwing? 


| States Ost nicked me for a row of good 


How a 5% Bond Paid 12% 

‘Tho bond was bought for $890, held u year: 
and sold for $950. Selling peoit of $60. plus 
interest of $50, gave « total return of $110 on 
the $890 investment—more than 12% gain, 


‘You Share Equally 
No matter how little you invest inthe stock 
sf Finacial Investing Co. you sage po rata 


inits profits. You benefit alvoin safety by the! 
fact that the millions composing the Trust 
raoares ae invested a ‘ove 150 diferent 
securities mane 

with every facility at theic command. 


Is all explained in our new booklet, “The: 
rom the Investor's View- 


if 


UNITED STATES FISCAL 
CORPORATION — | 


Managers of 
Financial Investing Co. of New York, Ltd. 


bby men who aro experts, &P, 


Here Is a New Way to Make 
Your Money Earn More | 


By Wautack Ames 
Financial Editor 


SAW, some figures woday thar make me 
sick," remarked Carl Catler one evening 2s 
he aod his wife and two ocighboes sat down to 
an cvenig of Brie. 
“Yeats said Phill Ogden, just mildly in- 
terested in further enlightenment 
“They were figeres showing gains in_secur- 
iis betta and tyr, continued Ca, 
Wwho seeded little encouragement (0 gO isto 
details. "Do you know, if had invested $1,202 
in American Can at the low peice fa 1983 Foul 
hhave sold it for S424 ia 2927. $1,000 in Pere 
Margoette would Kave given te $4c08; $1,000 
io General Motors weat &0 $7,980; Americar 
Water Works! Wow! $1,200 fa tae stock would 
have netted me $22,500! Why shoulda’e such 


sped Phil. “la 
tyz3 Lnyested ia American Agricultural Chem- 
ical at 96; recently I saw chat stock quoted a 

=F got into American Woolen at 87 and 
ue ac 24° Lchoughe Central Leather was a buy 
S2t 32; i€ fas singe dipped below 10. Middle 


wwhea F bought at 11 and sold at 
sonietimes mate me sick, 400.” 
“So vou're the guy who boughe those stocks,”" 


laughel Cari Cutler 
“PES yoo teeing com. Anyone 
all ote The sentta Ead pty of fe 


| When Tboughe them.” Phil had a good defeose. 


Furthctnorer yon ad Booght ay of those 
fich babes sid Phi ae free tein, 
Soe monidee hare held thew. You’ wold 
Ire grabbed to ot polos pofe end day 
Yow sal be ota i to ao th et 
Se rome fo leslie mers 
"Ee Spie of the lowes 1 cook aad the posite 
you dire mate Lam sl ofthe opanion chat 
here man be some way fo ite fellows Iike 
oe and mew vet crew hour or 
3rrsoo or our occasional y,s09 and T think 
Bae found the may As Bil was all warmed 
wo po eo decile and Cad) a0 ioceeed 
Fcc he beige ame Boke of the wet 
Dogon tall of thir abet shopelog tip an 
hee ws discus brcermeate OP 
Toe pest tnt gow out of this ile 
invetigation shat Tam telling you abo,” Pil 
treat doy ih he val end Smporeanos of 
Atneribston. Suppose, aan exe evan, 
tellin totes on whch ft may, 
Tid fought thoe pou mcatooed that hare 
wey ep, lwoold have made ney eres 
Sire swallowing say Sones 
rhe ievrtmbu of fntrane companies and 
sasings bans ae tle for tno tesa. They 
Soyo secur a the fre places Ia Ce 
Soe plas they lavest in so any deer 
Scant thac slow $n ote i aor soon 
“Yes Cail chiacd bo, "but isarancecom- 
2 aod banks Eaves 10 lave 60 
Jour and my hundcots. 


“THIS plan 1 have been looking iato takes 

(are ofthat, too,” Phil asured im. “Teas 
calcd a sinvestinent erat. Tt gites 308 the 
Fractal alvantapes of 3 milioodollar davest= 
Treat fond and pou can invest all amowets 
sich as Stove Si.aw oe So. 

"ht ie was explained wo me, the investment 
trust sls go its owa stack or nds. By selling 
1 2 lor of poopie it rakes maybe two or thee 
Sllion of cea. Te wes thas eapeal to take 
Iovesemeass all over the world, wherever coo: 


ditions are good, Te invests ja many kigd of 
itdannys per extreme deraation’ 

"The erue ha all sores of records and in 
formation vo goby ald expers to study them and 
‘ccide what & beat eo do In ages a wellmane 
‘aecd investment erst probably would have ine 
‘ened prety heaily fn stocks ay pices were | 
low and bound to go up sooner or later To 1907 
the same trast would Have sold most of it stack 
Sts pote and invest the money in bonds. 

Avinventmeot ust makes ost ofits mocey 
from stock dividends an bood interest. Bue it 
also makes money buying low apd selling high 
Holding suc Targe tutuber of securities ie i 
cirely probable to own some which offer sub: 
Sana oarkee protien” 


"Pe YOU meas to ell me," Catt broke in, 
Momewhat excitedly, thac investment 
teases mate the faalocs profits shown io those 
fiqres that gaye me such's pu 
ST doube fr Phi answered, a face ¥ don't 
tefieve anybody. gets auch profit, “One n't 
Tikely tobe lucky enowgh 0 buy at the very 
ottom, hold on and oll at the very top the 
socks thar ake the bigneat abvancer 
Turthermore, 2 welemaaage!, iovwcmeat 
trust ina sane, conservative buainess. Tone of 
i invesemesis advances materially andthe 
‘rust managers feieve the top hat been reached, 
they would probably sell and take their roi 
‘They would lous scary in which they had 
0 market pros if they though to. bold it 
Sold likely rests Tow 
Alter 4 trast sll secaity 0 ake a peo 
ic paral higher Ale hyo ard 
4 fone the impendiog erouble may be avert 
‘tral Buon che asrage che tues tained 
jndgmene ae to hen 4 buy and when to all 
Probably sound 
°'You and, by owning stock or bonds in an 
share ofthe acces ot 


Thana maybe ay nad Car. “Dat to 
ot inteod 19 have anyone controlling my ine 
estmesta, Til pick and ehoowe what f like and 
Boy or sell when T thal bese 

hore ie fat, Catl, chat you really buy o 
scion somebody's say so? You saves a ths OF 
ft out of that because someone in whom You 
se conence ells you tithe thing to 00 

“Wall Tgocss that’s 40, Catl apres, gine 
sing to come aod 10 Phils way of thinking 

“'psrehermore,” Phil added,""a good invent: 
scot rust noc only has expert management, but 
the By-laws specially store jot hae can OF 
‘hnoot he purchased Geta copy of the By-laws 
felore you mate your invexmeneand if you are 
fot satnied with their provisions thece are 
leggy of other uss for you to choos from 

These peopontions I im talking about ate 
smgiment ‘rts. They ate wot speculative 
‘chemee None of them will el you tac they | 
Roughe Ford stock when Hlemy wae starting oo 
ake divsers Probably aot one of them would 
tell you that 1.000% oF 2,000% in | 
‘Amcrican Water Works. But know of one that | 
‘ale € joints i9 Allied’ Chemical fe went 
Bhs afr that, but the erst had nie prot | 
0d comservative judgment sad eake ie 

1h face, there was 00 American invesunent 
trast when Ford was looking for The | 
fest ove is only 2 few yeats Old. The ides 
originated is Studland. abd Eogland ley oF 
Inty years ago bur the plan was nor introdaced 
‘over bere until recendy.” Those old. Beis 
frosts that have buile up their surplis,iavesting 
and resavesting, 4 ays comcfratively, but 
atone the lee abrewdly, now pay 328%, 350 and 
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“Here is the 
ANSWER 


to questions which 
bother many investors 


How can you tell what givesa first 
mortgage bond absolute safety? 
How can you get the highest 
come from your money, consistent 
with safety? 

How can you select a safe invest 
ment house? 

How can you retire in 15 years on 
your present living budget? 

How can you get 6%%—more than 
double the savings bank interest, 
rate, with all the convenience? 
How can you judge the security 
back of a first mortgage bond? 
What is the history of the first 
mortgage bond in Chicago? 
‘Why can Cochran & McCluer sell 
first mortgage bonds inevery state 
of the Union without salesmen? 


All of these questions and many others 
ital to investors are swered inthe new 
tution of a famous book, “Behind. the 
Scenes Where Bonds \reMade.” Get your 
ecny now, Well lady send it. Novtioe 
moan wil eal 


Newer a los to any investor 
46 NORTH DEARBORN STREET 
Chteago. 


Construction of Small Alternating 
Current Motors 


By PROF. A. E. WATSON 
Brown University 


“This book coatninn complete iat tvethons foe 
hulltsa“tnll alternating wareat "ator 
fivcraltare The designe wil be fous ie 
een fh ane etry hte men 
imalcut for maing weft insramenta 7 


Fully Ilustrated 


Price, $1.50 
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Make Your Money Earn More 
(Contimucd from past 4) 
sometimes ss high ss 9%. on thir oxginal 
sock. And they ave thonghe so, well of ther 
Sei sack oles wos nce Lone meric on 

oi eceree ie 
Eres Semch ea” sid Car 


“Wel, i¢ 


muse be ‘Can you give me the name snd 
address of the investment trust you have beea 
ooking incor 


To Help You Get Ahead 
THE, pooblcts tel tow will Rlp exes 
Taniy ma lyiog oot © asec pats They 
sil be econ rece 
How sad Se Independent Income | 
ty Eatson)Desribeaptantorboyaae 
HAY Meriipe nls by permeate 
php gr ll wor ek 
Sotccemplicaed by emmace esemcae A 
ThE HL Seach Company, Sma butdng, 
ington, D.C. AMk fe Bookie fs 


‘TheHouse Behindthe Bondsremiodsthe in- 
vestorof ths importance, pot only of studying the 
Investment, but of checking up the banker who 
‘& Mortgace 

) 


ale 
sei kee eee 
Go atey rok Ue Beene, 
Pte ary pra 
pceracn renee pete 
CU enti gh igh on te my 
Penney eeu Mea Maes 
fore ol oes oe 
Era ng eT 
Taare ot eer 
sed a we eee oes 
Poca remains 
a 
obirmepopntin he lenge 
may correctly judge the worth of any invest 
ere eee sae ee 
i a Pee 


FIDELITY. MEANS: KEEPING FAITH = 


Milestones 


To many investors, Fidelity First 


neat —" travel — education — 
Culture. Whatever sour objective 
may be, Fidelity will help you 
to'dccomplish tf throught 
tainment of financial independ- 
Profe by adopting the Fidelity 
method. To explain more fully | | 
tee offer our bookler,"“The House 
Behind the Bonds” | May swe 
send ie? 


RS Test reise 
ph Ce eT Bank 


‘Laie 
‘Gino 
‘Denver 


FEELING of 
justifiable satis- 
faction attends 

the clipping of coupons 
from Smith First Mortgage 
Bonds; not only is the 
amount of interest return 
gratifying but you know 
there will be no delay in 
its payment. 

Your invested principal is 
adequately protected by Smith 
Safeguards, assuring ‘prompt 
payment, 


Smith Bonds yield 6% to 6% %. 
Denominations $1000. $500. $100. 
Maturities 2 to 15 years. 


Ask for Booklet “75-48” 


it tls eahy Confidence in Smith 
is World Wide 


OurMail Service Department 
mater where you may be you 

‘an avail yourell of the Mal 

‘Order Service of out Home OF 

In Washington, D.C. You 


ven the mime perma, efcent 
Sod courteou stention You would 
teceive if you called 3¢ ane of 
otros 


ke E.H.SMITH Co. 
Jounded 1875 


Smith Building, Washington, D. C. 
285 Madison Ave., New Yorle City 
Branch Offer ia — Chicags— and Other Cites 


Kindly send Booklet and information regarding 
Sure Boxe a 


Naw sgt 
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Radio Products 
Tested and Approved 


‘are brought out annually at one 
sate, there is now a definite 
rime of the year when practically 
all Sew radio. products foF the year 
are put on the market. This is logical- 
ly in the fall when radio interest is at 
its height—the"long winter evenings 
ahead, extra fine radio features, to- 
ther with the Christmas gift prob- 
em. being largely responsible 

While the Popular Science Institute 
of Standards issues at intervals during 
the year up-to-date bulletins listing 
radio produers approved as the resle 
fof tests, it finds thac a completely revised 
list is necessary in the fall. 

Toward the end of July, manufac- 
turers start sending in to the labora 
tories of the Popular Science Insticure 
early production models of their new 
1927-28 equipment. Then begins the 
very busiest season of the year for The 
Institute's radio engineers 

Tests are made in relays, one test 
on one type of product being run at a 
time, For instance, in the case of radio 
receiving sets, a group of receivers are 
put through the selectivity test at one 
time. Next, each of the sets are sub- 
jected, one by one, to the test that 
accurately determines their rating in 
so far as tone quality is concerned. 
And, so on, with the other tests ¢s- 
sential for judging the general merits 
of a radio receiver. The results of the 


Jz as new models of automobiles 


© 
Popular Science Monthly 
GUARANTEE 


‘The above seal on an advertisement 
indicates that the products felerred 0 
hhave been approved after rest by the 
opal Siepe Intute of Standart 

forvian Sctesice Mosruey 
tees every article of merchandise ad- 
vertised (nits columas. Readers who 
buy products advertised ia Porocss 
Scimvcr Mowat may expect them 
to give absolute satisfaction under 
formal and tse, Our readers 
in buying these products ate guaran- 
teed. this satisfaction by Porceas 
Sctesce Mowrnce 
Toe Ponusiess 
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Toes roe bbier 


ake a comprebosire 
Tying snide for the 
imam whe fs faresting, 
fn radio egnipmen? 


different tests on the various sets are 
carefully noted, in each case. 

No final determination of worth is 
reached, however, until all the tests 
‘on all the sets have been made. Then 
the new 1927-28 standards for radio 
receiving sets are established and the 
test notes regarding the various re- 
ceivers are checked against these. It 
is then that a decision is reached as 
to which of the radio sets are to re~ 
ceive endorsement and approval. 

The same thing applies to other 
types of radio equipment. In the case 
of many products, such as socket 
power devices, vacuum cubes and other 
apparatus containing parts of limited 
life, a very long period of time must 
elapse before the final decermination 
of worth is made. This is due to the 
“life tests" that are necessary. 

The publication of the new A\ 

ed List of Radio Products in the 
all represents, therefore, the results of 
weeks of testing and the establish- 
ment of new standards, and is of defi- 
nite news value. This bulletin is avail- 
able at no charge to all Popular Science 


‘The Porutan Science INstrruTe List of 
APPROVED RADIO PRODUCTS 


readers and can be used as a safe guide 
in making selections of this type of 
equipment 

Another publication that the Popu- 
lar Science Institute of Standards 
pur out this year represents a further 
aid co the man who is buying a radio 
‘outfit and wants to get the most from 
his investment. This is a 20-page 
booker entitled “What the Radio 
Buyer Should Know." Besides telling 
you what you can expect in the way of 
radio reception, how much you must 
pay, how the cost can be cut down and 
‘other pointers on buying, it also con- 
tains full instructions on installation 
and nine pages are devoted to hints 
‘on operation—such as cuning for se- 
lectiviey and tone, eliminating noises 
and other points that the radio owner 
should know. There is a charge for 
this booklet of twenty-five cents 

In publishing this and the List of 
Approved Radio Products, the Popul: 
Science Institute feels that it has cov- 
ered the buying problem as carefully 
and thoroughly as can be done. To 
Secure these, address the Popular 
Science Institute, 250 Fourth Ave., 
New York Cir 
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Whatever type of radio power 


equipment you want— 


{{ WITH BATTERIES OR WITHOUT k 


Y for whatever type of 


radio set you own 
whatever you want to 


pay for it — 
Balkite has it 


First noiseless battery charging. Then 
successful light socket “B” power. Then 
trickle . And today, most im- 
portant of all, Balkite “AB,” a complete 
unit containing no battery in any form, 
supplying both “A” and "B” power di- 
rectly from the light socket, and operating 
only while the set isin use. ‘The great im- 
provements in radio power have been made 
by Balkite. 

This pioneering has been important. 
‘Yetaloneitwould 
never have made 
Balkite one of the 
bestknown names 
in radio, Balkite 
is today the estab- 
lished leader be- 
cause of Balkite 
performance in 
the hands of ies 


One of he 
rine 


3o0,000inuse. Thr 
G90 voles, $22. 


Because with 
2,000,000 units 
jin the field Bal- 
kite has a record 
of long life and 


Licences for Germony? 
‘Siemens & Halse, AG. Wemerweck M. 
‘Semen, Bese 


freedom from trouble seldom equalled in 
any indi 


ustry. 

Because the first Balkite"B,” 
5 years ago, is sill in use and will be for 
years to come, 

Because to your radio dealer Balkite is 
a synonym for quality. 

Because the electrolytic rectification 
developed and used by Balkite is so reli 
able that today itis standard on the sig- 
nal systems of most American as well 
as European and Oriental railroads. It is 
this principle, used in all Balkite Radio 
Power Units, that does away with the 
necessity of using tubes for rectifying 
‘current —that makes Balkite permanent 
equipment with nothing to wear out ot 


Balkite hes ploneered—but not at 
the expense of the public 
Today, what- 


ever type of set 
you own, wh 
ever type of power 
equipment you 
want, whatever 
you want to pay 
for it, Balkite has 
i. Production is 
‘0 enormous that 
prices are aston- 
ishingly low. 
Your dealer will 
recommend the Bale 
ite equipment you 
need for your set 


FANSTEEL PRODUCTS COMPANY, INC., NORTH CHICAGO, ILLINOIS 


Sole Licenses the United Kimploms 


‘Mears adie Accentries Lids 9:13 Hye Ral 


"Willeaden, Landon, N. W.10 
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Natural Gone— Perfection in 
radio reception is naturalness of tone. 
It must reach you as it left the studio 
—clear and life-like. It must be rich, 
deep, resonant—admitting no trace 
of “radio accent”, 

Nothing is so fatal to tone quality 
as an “unsympathetic” loud speaker. 
Reception suffers unless set 
and speaker work in perfect 
harmony. 

Grebe has built a Natural 
Speaker. With it your set 


‘e 


dea 


will reproduce tone more clearly 
and faithfully, affording you purer 
tone quality. 

But in combination with the Grebe 
Synchrophase Seven, it attains its 
highest capabilities. 

he Grebe Natural Speaker is 
priced at $35; the Grebe Synchro- 
phase Seven at $135. Send for 
Booklet P; then ask a Grebe 
dealer to demonstrate both 
of these Grebe masterpieces 
in combination. 


ICHROPHAS| 


RADIO 


A.H. Grebe © Company, Inc., 109 West 57th Street, New York City 
Western 


Branch: 
Makers of quality 


443 South San Pedro Street, Los Angeles, California 


radio since 1909 


© This seat on « radio, tol or oil burner advertisement signiies the approval of the INSTITUTE OF STANDARDS. Seu pines 6 
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Rubber from Weeds 
My New Goal—EDISON 


The Great Inventor Tells How Today, at Eighty, 
He Is Solving the Hardest Problem of His Life 


By FRANK PARKER STOCKBRIDGE 


HAVE, just been  privi- 
leged ‘to watch the man 
who. has changed the 
World in the wet of start= 
ing another revolution, 

Thomas A, Edison, at eighty, 

ing’ new line Of re- 

Rubber—“the most, 


ev he told me—is 
the objective of this investiga- 
eu eof life when 


most men have long since re- 
tired, when few are still able to 
work at all, 


his lab- 
three or four or. five 
in his lie 
brary, engrossed as deeply as he 
ever was in the problems of the 
multiplex telegraph. the electric 
Tight, the telephone, the phono 
the motion picture or the 
storage battery. 
For more than fifty vears the 
question "* What is Eilison work~ 
ingon now? hasbeen important 


to the whole world, has 
heen producing one revolution 
after another, in the habits, the 


thoughts, the 
even the 
Mentally listing the Wizard's 
achievements—the microphone 
fand the tasimeter, those mar- 
velous instruments which de- 
tect, respectively, sounds, pre- 
viously unheard 
temperature changes not before, 
suspected; the mimeograph, which revo- 
Intionized business methods, and its off 
i, waxed paper. which revolution- 
ined food distribution and the culinary 
habits of a nation; the grinding machines 
which have made Portland cement better 
and cheaper; the system of power 
istribution which has altered all indus- 


To Frank Parker Dtsch bridge 


half-century which history may call 


“Age of Edison,” it seemed to 
ame that some highly important 
aand interesting questions re- 
‘main to be answered. 

| “How does Eitison’ determine 
what to invent? Having deter- 

| mined that, how" does he go 
about it? What is the secret 

| which has enabled one man to 
tum the work! upside down in 
his own lifetime? 

|" Twent to West Orange, New 

| Jersey, to the vine-covered 
brick: laboratory at Llewellyn 

|) Park which has been the Wiz- 
fard's ‘workshop for forty-five 
‘years, to see if T could find the 
‘answer. T found it, 


DISON told me what he is 
doing, how he i 


his secret—the secret of how 
great inventions are made! 

Tt began as every important 
invention starts—with the de- 
termination of an economic need 
for it. Ben Franklin stated it 
concisely: “Necessity is the 
mother of invention.” Wh 
Brush showed his are light ‘at 
the Centennial of 1876, 
Edison saw. the economic need 
of an electric light which could 

+ be divided into smaller units, 
and out of that need sprang the 


and never will have on hand enough rub- 
ber to run the country for more than 
year,” Edison told me. “Henry. Ford, 
Firestone and I were consid 
what this country would do in case of a 
war which cut off our rubber suppl 
Don’t make any mistake about that wi 
it will come, We may run along for a 
9 


good many years without it, but sooner 
or later the nations of Europe will com- 
bine against the United States. The 
first thing they will do will be to eut off 
‘our rubber supply. 


WE CANE, taht a war without 
uubber. All our transportation is 
fon a rubber tire basis. To move goods 
to and from railroads and steamships 
wwe must have rubber. ‘There are not 
enough horses and mules to haul the 
commerce of peace tne, bt eons wat 
ton the farms, "the si 
bores is diminishing all the times 
"So we decided that the thing for us 
to do was to find a source of rubber, for 


‘war emergency ‘so that. we can 
Bredince e quickly ight here at home, 
‘And that is what I am working on now. 


“You are not interested in rubber as a 
commercial product, then?” T asked, 

“Not at all” replied Mr,” Edison, 
“Please get that right. What Ford, 
Firestone and I are doing is—well, I call 
it a ‘stunt’—something in which there 
is no possible profit. for us. We can’t 
compete commercially with the tropics 
in the production of rubber. 

Edison and his friends, Ford and Fire- 
stone, have been experi= 
menting for several years on 
their Southern Florida lands 
the cultivation of the 
standard varieties of rubber 
trees and plants, and with 
numerous sub-standard 
Hinds For forty yrs Mr. 
Edison has been devel 
at his winter home at 
Myers” Floridn, the: mont 
‘complete garden in exist- 
fence, of tropical and sub- 
‘ropical vegetation; on Mr. 
Ford's 18,000 acres at La 
Belle, near by, rubber trees 
of every known sort have 


compete with ihe pin in 


commerc 
Edison. 
“The home of rubber 
the tropics," he went 
“The wages on the planta 
ms are thirty cents a day 
‘The comme luction 
fof rubber from the trees 
which constitute the prin- 
cipal source of it, requires 
‘an immense amount of Ia- 
bor, American workmen 
can't and should not be asked! to work 
for the low wages necessary to niake 
commercial rubber cultivation possible. 


‘Ss. COMMERCIAL rubber in the 
United States in competition with 
eal rubber is out of it, except 
limited amount of guayule rubber being 
produced in California by the Inter-Con 
tinental Rubber Company, They 
several thousand ipoundsa week of tubber 
Extracted from he guage 
jized product, quoted on the Rub- 
ber Exchange, ‘They started in M 
wc the guiyae grows will, bt the 
had some trouble there with government 
interference and moved to California, 
“But all the guayule rubber grown ia 
the United States will not provide a large 
enough supply in case of war, We use 


Rubber drvieg on 
tai poles on 
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nearly four hundred thousand tons of 
rubber a year, and it all comes from the 
tropes, except what I have just spoken of. 
Tn time of peace that is all right. Some 
of the rubber plantations are owned by 
American capital, and more will be. So 
Jong as we can Tun our ships without 
Interference we can get all the rubber 
we want ata fair 

Rubber for war—that is the economic 
need which has spurred Edison to hii 
latest inventive effort. But the objective 
‘must be specifically defined. In the case 


of the electric light—which offers the 


Slads of ging. frm = tren 
Sandards of lighting, furni gas. 
‘The new light must compete commercially 

th gas in cost of production and de- 


tention and last 50 long as not to be a 


noticeable 
the rubber research, 


So in taking 
Edison, Ford and Firestone worked out 


the definite objective to be pursued by 
Mr. Eilison, by comparison of what he 
was to seck with existing standards, 
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“What we must find is something which 
will give an adequate supply of rubber a 

price of around two ‘8 pound,” 

‘Mr, Edison told me, 

“That would be a high price in peace 
time, but not in time of war. ‘There would 
not even be an end to joy-riding with 
Euler at two dollars. We paid as high 
as a dollar and a quarter on 
three years ago, and nobody” stopped 
buying tires, 
tag? Het ruber at two dollars means 
joing everything by machinery. ‘The 

ibber tree has to be tapped and a small, 
wount of latex collected by hand each 
wy. ‘That alone, would eliminate the 
rubber tree, even if climatic reasons did 
not.” 

“Those considerations don’t eliminate 
the guayule. though,” I suggested, for 
guayule rubber is produced almost en- 
tirely by chemical or mechanical labor 
saving processes. 


JARTEAD of yielding a sap, or tates, 
Tike the rubber trees of the tropical 
Plantations, the guayule shrub, not much 
more than’ a foot high and ‘producing 
more than ten percent of its, weight in 
diy rubber, contains the gui ia af of ita 
cells exeept the wood of the trunk. ‘The 


hark and roots contain the most. ‘The 
shrubs are uprooted, washed and ground, 
anil the rabher is then either sissolved 


‘out hy a secret chemical juethod—the 
process sel in the Akron rubber face 
"sto which the dry shrubs are shipped 
or hy: the miec agglomeration of 
the rubber particles—the process used in 
a to produce pure rubber for 


Mechanization of the whole process 
it possibile for guayle rb 


California, 
will 


starting 
plantations. It ta 
shrub to 


grow Large 
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‘hough to yield ruber enough to make 
it worth while 

“We must find something which will 
produce enough rubber, within a year 
after the beginning of war, to replace 
the year’s supply which we normally 


without any 


ill come to maturity 
hs, which ean then 

bbe harvested by machinery and. from 

which rubber ean be obtained 

fes almost entirely mechani 


Teast amount of hand labor. 
something which will stand light frosts, 
for there is no part of the United States 
where there are not oceasional frosts. 


ly defined pic- 
ture of the specific objective of the in- 
Yentor's quest. No hitormiss affair, 
thi ‘what are the steps whereby the 
inventor actually invents?” Tasked hin 
““T'don't like to talle much about ru 
ber unt I know more about ite" he de- 
murred, with a smile. “have hardly got 
Hlarted yet, ‘The fst thing isto find out 
tversthing everybody else knows. and 
hregin where they leave off. So I started 
every book, pamphlet and 

of every Kind that T could lay 
ds oo tha bal anything to 
rubber, It is a ve ject 
He waved his hand toward = big tabi 


nea hie des, pled high with huge vol 
umes and tiny pamphlets. Many were the 
famous Edison note-books, of which there 
are thousands, 
classified 


bound, 


who reads a dozen 
languages, he had 
t spent five 


umes on rubber 
Spanish, Port 
erma 
French and other 
languages. 


NE day last 

‘Summer, an 
associate told me, 
Mr. Edison 
learned of a new 
book on rubber 
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“Send a man to Germany by 
Ue, net ship to bring me & copy 
of it,” he instructed his secretary. 
A cabled onder served, however, 
‘but not until he reads this, if he 
does, will Mr. Edison know that 
the “pesdons Youre eas sot 
personally conducted from Bremen. 
“Tam still going through the 
Mr. Edison went on, “I 
1am trying to get the whole subject 
so thoroughly into my head that 
i phase of the prob- 
Jem in the light of thorough knowl- 
ge. That is the only way to 
study a subject, to read all the 
literature on it at one time. 
‘Therein the inventor disclosed 
another secret of his genius. 
cause his biographies describe him 
‘5 a train newsboy with only three 
months of formal schooling, there 
has grown up an Edison myth of a 
poor boy, uneducated and entirely 
seletanght. As a matter of fact, 
Edison's parents were well-to- 
and his home education from his 
mother, formerly 
teacher, was. probab 
intensive an 


an 


Tite af the sap or Intex, Bows andthe trees mst 
Deve tapped and tended daily by thousands of atives 


ics of Newton's “Principia,” he became 
4 railroad ““newsie” because it enabled 
hhim to read the latest publications, gave 
him five hours every day to study in the 
Detroit public library, and provided 
money for the precious chemicals, with 
which he performed every experiment 
described in the books, The true picture 
of young Edison. the “tramp. teleg- 
apher,”" shows spending every 
dollar of his wages above the poorest kind 


ing. for books and chemicals, read- 
lines of print as rapily as others 
read words, always a 


everything has been 
founded upon 
thorough scientific 

/ study and thoroughly 
‘scientific experiment. 

“T know of no man 

in history with such a 


ical Knowledge, then 
the experiments. Mr. 
Edison was not ready 
to talk about the ex- 
periments, To my 
question whether he 
had found any plants 
which seemed to come 
anywhere near mect- 
ing. juirements 
which he" had de- 


just. published in 7 rib, his reply was 
Germany. No Tie weed tom which aien may mabe ner. evasive. “We have 
copies had reached Zhaentoe dew miter “5 only just begun.” he 
‘America, Fibber: When ie topearecutetfaew heotapost said, and T had to go 


to other sources to learn about the 
specimens his explorers are bringing from 
very part of the world outside of the 
tropics, 


ig Out expe 
plant which yields anything 
gum, and bring to. the laboratory” a 
sufficient quantity for experiment. Only 
last September he sent another young, 
uth America, 
saravan” left a few weeks earlier 
for a year's tour of the desert regions of 
the Southwestern United States; others 
are scouring Europe, Asia and Africa, 
Already hundreds of specimens have been 
ived and experts under Mr. Edison's 
ting 
trying to 
devise ways for its economical extract 
‘More than 250 different species of plant 
1 that can be sowed and reaped in 
same year, have already been listed 
in the Ealison laboratories as containing 
measurable amounts of rubber. Some 
already hold out promise of becoming, 
through breeding and selection, the thing 
for which Ealison, Ford and Firestone are 
ooking. 
‘The most promising are of the milk. 
weed family 


SHE ig job aioon at cighty has 
tackled is already well under. way. 
‘There is still an immense amount of work 
to be done, for not only must the right 
plants be found and methods of sowing, 
Cultivating and harvesting be developed 
by experiment, -but the efficient and 
‘economical method of extracting the rub- 
ber on a large scale. is yet 
tobe devised. And Edison, working iwelve 
to fourteen hours a day at the job, prom 
ises to keep at it, “at least sintil T hav 

found all there is to know about rubber. 
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Air Railings MaySpanU.S. 


Great Steam Roads and Government Weigh Plans 
to Reduce Transcontinental Time by Forty Hours 


By WILLIAM P. MacCRACKEN, Jr. 


“@ TICKET for San 


i 
‘That question will be asked 
of passengers 


applying at 


Age 
jin the practicability of cose. Weisht 
inating passenger service by 

with passenger service by 
‘There are many interest~ 


UNirED STATES OF america 


PILOT'S IDENTIFICATION CARD 


This Identification Card, (onsed an the’ 
6th day of April 
Pilot's License No, 1 


38 


127, accompauion 


200. Color hair row 


Height E°Vp"Cotr eyes Blue 


KER JAE Basha 


‘office would be more likely to 
patronize the codrd 


rail service rather than change 

repeatedly to independent 

routings. 

another factor of im- 
portance is that the greater 

p flow of traffic attracted hy the 
combined service would. per- 

mit elasticity of fac 

bling the roads to maintai 


ing possibilities for combined == Seen SS flying equipment to meet ab- 
air-rail trips. normal travel demands. When 
Leaving New York at 2:45 Pilot of Commercial Aeronautics single airplane has been 


Eastern Ti 


THE fist airplane pilot's license issued by the 
U.S. Department of Commerce went to Mr. 


hooked to its full eapacity of 
ght passengers, i wil be sim 
ple enough to fake bookings 


Central Time, Monday mors MfgeCrackens Assistant for “Acro. for as many as may be re- 
ing after bath, shave and MAcUrackenls Os Sas ot thas esti juired, If additional planes 
breakfast on his all-Pullman aes “partment, author of this article. are not in the local “yards,” 
He will be whisked to What he has to say is imy it because it they can be brought. from 

Chicago's new lake front muni- dicates definite steps toward the air-rail trans- other fields on short notice. 
cipal fying field and take off ition which was foreshadowed in the For the business m 
for Cheyenne, Wye, at 1030 September Porutan Sciryce. Moxruty time is figured in dolla 

Tock His plane wi lant possibilities of the service are 


nme at 6:50, M 


rail af Tal peas rnching Opin, Uae, 
at 9:20 Mountain Time, next morning. 
‘A swift flight from Ogden, starting at 
9:20 a.m., Pacific time, Tuesday. will 


place him 
In time for dinner—a 
two full days after his departure from 


Manhattan Island. 
Reduced to the language of a time- 
table the trip will appear like this: 


By TRAIN 


Ly. New York 2:45 p.mu(Eaaters Time) Sanday 
Ar:Chieage  G43Rm Cental Tey Stonday 
BY AIRPLANE 
1 Chirag ral Time) Monday 
Ae Ghiene "Sip Stounaaia Pie) Mocdey 
BY TRAIN 
Ys-Chiyenne 7:40 p.m Mountan Time! Monday 
posit Moumaata Time Tweedy 
By AIMPLANE 
Ke Qeden 90am (Paci Tone) Toray 


AF Si Francieo 430 pm Pacite Time, Tuc 


ANTASTIC as it may seem, this 
schedule is based on existing’ ti 
cards of transcontinental railway service. 
with flying time adjusted to fit the train 
connections. ‘The flying time is based on 
resent daily performance of the air mai. 


it is not unreasonable to assume that the 
development of patronage for the com 
bined service will bring readjustment of 


train schedules to effect even greater 
saving of time. ‘The saving effected by 
tis "time cand is "approximately orty 

mars. The fastest schesluled connections 
over the same route, by extra fare trains, 
‘would oceupy ninety-one hours and forty 
minctes, from 5:80 Sunday afternoon to 
9:10 Thursday morning. The air-rail 
combination consumes fifty-two hours 
fand forty-five minutes. 


0 STRAIN of the i 
required to picture this journey as 

‘one ofthe everyday prospects of the early 
ature. ‘The matter has been taken up, 
with the railroads by the Department of 
Commerce, and. is under consideration 
‘sone of the possibilities in transportation 
evelopment. 

‘The plan has many points which entitle 
it to favorable attention. 

One: point is that the railways have 
a ready-made. machinery for handling 
pasa fiche ties, barat 
facilities, advertising departments a 
soliciting forces. ‘The railroads are the 
normal channels of transport. ‘The as- 
umption is natural that sir transporta- 
tion would flow along the same channels 
‘The railroads could provide fine service 
in thie new form of travel and. would 
prevent the fares from going into out- 
ile hands, thus offsetting whatever los of 
Parenger’ milage. ther tains might 

‘Their ticketing facilities would draw 
traffic that might not be attracted by 


too important to be over- 
looked. ‘There are scores of main: rete 


routes on which the timesavin 
ifies 


18320, and seep unl 
Feached Fort Worth or Dallas for bre 
fast. If he should be bound for Galves- 
fons and cared, te" spead, three hours 
longer ia the air durlog his fst day's 
urney, his plane ‘would land icy 

For Woeth af 1.35 pom pen 

to take a night train and reach ‘Galv et 
at 9235 i ae no eee than 
twenty-six hours from Chicago. ‘The rail 
fourney takes approximately frty-<ight 


SUPPOSE our business tan wants to 

make a quick trip from St. Louis to 
Boston, Instead of taking the fast nine- 
‘o'clock train Monday morn he could 
spend a large part of the day in his office, 
hop off from St. Louis at 1:30 p.m, 
Central Time, and make the five-I 
fight to Cleveland jn’ time to each 
tein a 1 an fin Hao 1038 
‘the next morning vin a business 
day in St.Louis and almost two hours in 
Boston, 

‘poh strking aration afore 
by the journey from ‘and St. 
Paalto Fort Worth and Dallas. By ra 
the distance is approximately 1,1 100 miles. 
Fast through train service requires two 
nights and a day, or around ty-nine 
hours. 


By combined air-rail service a business 
man would leave Minneapolis at 11 
o'elock Monday morning and fly_to 
Wichita, Kansas—600-miley—by_ five 
o'clock in the afteraoon. At Wichita, he 
could overtake and board the identical 
train which left Minneapolis at 4:20 
Sunday afternoon, have a comfortable 
dinner in the dining car, sleep in a restful 
Pullman, and be in Fort Worth or Dallas 


‘at 11 olclock . 
Between New Orleans and ‘the 

extra fare trains consume twenty-one 

hours. Instead of leaving New 

At 18:30 noon on uch a train, the’ busy 


by plane at, 3:30 0% 
his train at Memphis for arrival at Chi- 
cago at 9:80 the next morning, 


‘Consider the case of the Grand Canyon, 
ie Atlacua. Uader pecnent conditions of 


bgrire 
A 
lel 
ire. 
He 
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ty 


xt 
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He 
ice ef 
bts 
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Hein the country be traverses. Ts 
ing sre ‘Kanes City, for crumple, be 
hensive view 


FB AE 
i Hi 
H 

F 


ef, 
i 
a) 
7 
t 


map shows the distance to be covered and 
locates towns by route markers and bea~ 
‘cons so that the passenger always knows 
where he is. 

‘The plane swings over northeastern 
New Jersey and southeastern New York 
State, while the guide points out inter- 
esting features of the shifting panorama— 
Newark, Staten Island, New York 
harbor, the Statue of Liberty, the Hudson 
and East Rivers, Manhattan Island and 
Brooklyn, Hell Gate, Long Island and 
the Sound. Passing’ over Connesticut 
he directs’ attention to the handsome 


Tancheon will be served from the space 
available at the forward part of the “ear,” 
tics throughout the United States are 
alert to the value of airports for attract 
if tourist travel. 
“The Federal Government stands spon- 
sor for air travel by virtue of the Con- 
gressional act creating the Aeronautics 
Branch of the Department of Commeree. 
is act the Department is charged 
with the encouragement and regulation 
of the use of aircraft in commerce. 


‘HE duties of the Aeronautics Branch 
nla uch work as establishing sod 
satinaining vd pe wapa comeeponiag 
to surface bighwapsr ad the opseation 
and maintenance of intermediate landing 
fields, lights, signal and radio. direction 
finding apparates siailar to aids furnished 
to water navigation. Other functions in- 
elude the charting of airways and the pub- 
Tication of “road maps of the air,” en 
couragement of local airports, and study 
of possibilities for development. of air 
cauunine: Gadcwel alan 


New Radio Photos 
Governor Sexith of New 


‘Ghee wil perfected, ree 
ceive & photographic print 
Fem & Pe brendcaring 
Fol of eeastive pheto- 
‘Sraphic paper by means of 
(Shelectric ight. The device 


SS ek A ee ht tier te 


ever. ‘The 
veritable we of fame 
toediately” after the quake 


‘a the 


United States Deliberately Burns an Airplane 


entice of one. Te is am antigusted aod naafe air mail plane being 
Sestroyed at Maywood, Il, by Federal opders to guard ngatoat its fall 
{cinco the hands of" wildest pilots, who might try to use ie with tric 
‘results: Private owners awe strongly urged to take salar precautions 
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Myths about Mars Exploded 


Tong painted by poplar guess ard fancy. 
No traces of weint: giants wanderis 
over strange desert lan foun 
hho mighty race of supermen, digging 
fanpmoth canals and living in raft of 
echanieal wonders undreamed of on 
earth. Instead, they have discovered 
Substantial facts supplanting century-old 
speculation—facts about the atmosphere 
of Mars, its climate, landscapes. and 
probable’ life, from which they hope 
eventually to form a close acquaintance. 
In short, they have, revealed a new 
ne ape ( feiga nights and 
warmer days, of his clouds an 
see ers sa 
plants may grow: a place strikingly 

lar to the earth, yet so different that 
earth men, transplanted. there, would 
pant vainly for breath through’ thirsty 

throats. 
‘This mew picture of the rel planet as 
come about largely through the develop- 
nent of great telescopes, the magic of 
color photography, the perfection of 
te, measuring instruments and the 
je in the inter- 


del 
application of human lk 


pretation of remarkable photographs 
taken during the closest recent visit of 
the planet, about a year ago. 


‘Since Mars never comes nearer to us 
than $3,000,000 miles, the wonder is 


A ear a oe 


a > 


that _men have been able to read its 
features at all. Tt is as if some friend of 
nding on @ mountain top ten 
fay, were to open this magazine 
and ask you to read it. Even through the 
world’s largest telescope the sentences 
‘would appear only as blurred lines, and 


the illustrations mere blotches. So. the 
face of Mars, viewed through that tele- 
scope, appears streaked with lines and 


TT 'HE task of ruling Mars however, 
complicated by. the earth's atmos- 
phere. Air currents. rising from the 
ground often distort the image as if it 
were viewed across a hot stove. 

‘Any study of Mars, then, requires two 

inct operations: first, ion of 

the crude, blurred picture; second, the 

jerpretation of what this picture 
represent, 

‘Come with me to the Lick Observatory 
and have a look at Mars through one of 
our great telescopes, Even your un- 
trained eyes will quickly observe that the 
brilliant red disk is covered with a 
delicate traccry of markings. There is a 
while spot ikea pear Botton, on one 

ext. 


orc sella it is 
feo Sore et ede meting 
Which covers the planet—the famous 
"Martian Canals. 

Tf you continue your observations long 
ceaough yon will see that Mars ike earth 
tums upon its axis once every. twenty 
four hours aod it hat he white 
spot is at one ‘guanes 
i size exactly in tune with the Martian 
seasons, Ta the winter itis large: in the 


Summer so small that at times it isin 


a 


Planet No Home of Supermen, Says 
Astronomer, but Bleak Red Desert 
“World, Arid and Freezing, Where 
Only the Hardiest Plants Can Live 

By DONALD H. MENZEL 


Lick Obyertory, Mount Hamilton, Calif 


Visible. Finally, you may suspect. that 
there are changes in the so-called canals 
and the green-gray shadows—alio sea- 

‘So much for what you see, Tt is what. 
‘we astronomers observe, except that, 
since no two persons ever sce the same 
object exactly alike, we differ somewhat. 
in our impressions of details. ‘Thus, 


maps of Mars made by different astron: 
tomers frequently show wide variations 
in markings. 


UR next interest is to try to learn 
what the differe 
and shadows represent. 


devising ways of using csr es 
and reason to translate what is vi 
For example, fascinating new cable 
about the atmosphere surrounding Mars 
have come through applying knowledge 
of colors on earth to study of photographs 
of Mars made in colors. ‘This method, 
recently employed by Professor W. HI. 
Wright, astronomer of the Lick Ob- 
servatory, is based first ofall on the com. 
‘mon observation that our atmosphere, 
illuminated by the sun, is blue in color. 
We know that the blue color of distant 
‘mountains is due to the great quantity of 
arin front of them. Its now, we Wook 
these mountains through a’ red glass, 
their details are clearly visible but if we 
se a blue glass they appear 
blanketed as if by fog. 

Similarly, in “photographs of Mars 
taken in red fight, the solid surface of the 
planet is prominent, while in blue photo- 
graphs the surface is obscured. From tt 
it is possible to deduce that the planet is 
surrounded by a shell of atmosphere 


16 


much like ours. The exact quantity of 


culated. 
which seem quite plausible, 
Ine to estimate the atmosphere at the 
surface of Mars as about one twelfth that 
at the surface of the earth. ‘This is 
‘equivalent to the pressure i 
our atmosphere at an alti- 
tude of eleven miles, oF less 
ian that encountered by the 
highest altitude flyers. "The 
chief assumption of this cal- 
culation ig thatthe com. 
position of the Martian at- 
Iosphere is not far different 
from that of the earth—a 
View made more reasonable 
by ‘the discovery, at M 
Wilson, th 


‘amount of oxygen available 
for breathing at the surface 
‘of Mars is about one thirtieth that upon 
the earth at sea level. Thus, a man 
breathing normally at ‘twenty’ times a 
te here would have to do s0 six 
ired times on Mars to obtain the 
same supply of oxygen. 


ERTAIN blue photographs of Mars 


red ly 
rater clouds, such as we 
atmosphere, for they wi 


added. Tn some 
photographs a belt, of these st 
clouds is seen to encircle the eq 

‘Mars. Tt recalls the similar phenome 
upon our own sphere—the region of 


By this 
probably recog 
can be no doubt of its constitution, for 
its change in size and color and the fact 
that, there is a cup at each pole prove 
f congealed water, whether of ice 
snow, or 
with wl 
layer is not thick 
‘southern cap has been known 
to disappear entirely; the 
northern cap dwindles ‘i 
size, but has never 
he explanation is interest 
ing. When it is, summer in 
the northern hemisphere, that 
is, when the north pole is 
tipped sunward, the planet 
is farther from the sun than 
when the southern summer 
is in progress. ‘This tends to 
make the northern summers 
‘Another interesting fact is that the 
southern cap is not exactly upon the 
pole, but shifted some hundred miles to 
the south. Obviously, therefore, it must 
‘be situated either upon an elev 
Jn a depression; itis dificult to decide 
which. One may argue that high altitude 
Will tend to retard the melting of foe, 
owing to the prevailing lower tem- 
peratures; or, conversely, that water, 
tending to seck its level, would sink into 
a declivity and fill it to’ greater depth, 


jee the polar cap. ‘There 
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thus taking longer to melt. T a 


lined to favor the latter theory. 
of Mars is probably very 
t if the elevation of the 
cap upon. high plateau could influence 
to so marked a degree the disappearance 
of the polar snows. 


‘Two remarkable drawings of Mars, made by R. J. Trompler, cbnerving the 
‘planet through powerful tcleacope,” They show opponite dea of the aphere 


ftlencopen, showing ice snow or feat (the wery white areet) om 


As the caps melt, rifts appear in them 
and grow more marked until a piece of 
the eap will become detached 
separately. ‘The rifts appear in 

ces each time the caps are vanishing, 
indicating permanent irregularities in 
the planet's surface. ra 

jven though no one ever has seen a 
mountain on Mars, we know that the 
surface is not flat. “The red color on the 
planet is to be attributed, in all probabil- 
ity, to the presence of iron oxide—rust— 
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which is the pigment of most terrestrial 
rocks of that hue. We recall our own 
painted desert and it is not improbable 
that it somewhat resembles the Martian 
Iandseape. 
In sharp contrast to the crimson back- 
ground, we find the dark green-gray 
‘markings and fine network 
(canals) of the same color. 
Early observers, reasoning 
erroneously from analogy 
with the earth, thought the 
Jarger markings were bodies 
of water. ‘The fact, howeve 
network may. be 


areas is immediate proof that 


the latter are not 


ion has gradually been 
gaining weight, though it is 
not impossible that they are 
dried-up oceans and river 
valleys. 

‘The apparent straightness and geo- 
metrical arrangement of the canals led 
the late Professor Lowell to support the 
theory that they were constructed by 
Mathes to tammpart sete from the 
poles. The thinness of the polar ice 
and the absence of large bod 


‘eannot 
But si 

exceeds 100 miles, they 
cannot be waterway’. 


TAI 


PPEARS from the ph. 


now that the canals are by no means as 
straight as most observers psychologically 
draw them. In places the lines are crowd 
ccd, intersecting, without apparent. sys 


tem. 
Recent photographs likewise show that 
stake place on the planet. 

ws, taken in 1909 at the Yerkes 
and in 1924 and 1926 at 
tions in the 

perature, the 
kes it almost 
‘warmed at 


earth, its average annual. ten 
perature would tn 
be lower 


hick atmosphere. Water 
is about five times better 
than rock as a heat container. 
During the day the earth's 
maist envelope is I 


radiates during. the night. 
Nfars hns no auch conventent 
foot warmer. Furthermore 
‘our heavy atmosphere acts 
like a blanket, whereas Mars 
Ay but a thin sheet. We may 
thus expect to find, for that planet, ex- 
treme differ 
temperatures. 
‘Astronomers have been able to hi 
clectric thermometers (thermocouples, a 
they are called) to their telescopes and 
actually measure the heat from the 
planets. Such observations, made at the 
Lowell, Lick and Mt, Wilson Observa- 
tories, have proved conclusi 
temperature of 


(Continued on 
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By ANDREW A. CAFFREY 


Kaka and Kakapo 


What Happened When Ten Air Service Fledglings 
Obeyed and Followed the Bird Who Couldn't Fly 


Mlustrated by Clayton Knight 


and Major Poe moved and had their being officially 
But Cadet Booth Delano, being up in bug and bird- 
ology, had renamed them in that 
Kakapo Poe. Apt epithets, 
“Now, look here, Delano.” somebody 


AKA and Kakapo, respectively, were not the family 
given Christian names under which Lieutenant Perla 


order: Kaka Perlin and 


" Cadet Delano 

the same time. “All Air Corps 
birds know that a ki flightless fowl, an apteryx found 
New Zealand. 80, also, is the kakn a New Zealand bird. 
warrot: while, strange as it may seem, the kakapo is the kaka's 

eat cola crn eteomaeinge with Sieio—en ae well 
leveloped wings but does not fy, 

“Now Lieutenant "Kaka’ Perlin, as you've noticed during 
your weeks in this cadet class, parrots beautifully to his superior’s 
first-parroting, And, after @ strange fashion, Kaka can fly. 
Oh, not that he zooms and spins with the gay abandon of a 
light-hearted, lighter-headed eadet, but he does go aloft, now 
id then. And here’s to any man who goes up to the sky in 


‘Kakapo Poe—Major Kakapo—has the biggest pair of chest 
wings on record: yet, like the other swivel-chair kiwis of Web 
Field, Kakapo flies not at all. But he talks much and loud, 
repeats the same thing day after day, and leads one to believe 
that he is the flyingest bird in the cage. That is. if one be not 
too gullible, which we near-citizens and far-from-soldiers are 
not. 


“And poor little Kaka, the first lis 
heel and, echoing 


t the big 


When the cadet class stragzled out to the fi 
o'clock session of uir work, Kaki 


for its ten 
Kaka Perlin were 
ng a military air 
10 attention and 
Tined them up for a talk. ‘Kakapo Poe, pacing back and forth 
with the dumpy. heavy heave of a frog that had eaten too 
much, resembled something that no maker of soldier clothing 
would ever present as a well-dressed, snappy officer. To be 


exact, Kakapo, in a very unbirdlike manner, broke the seales 
at close to three hundred pounds. He was’ some man, And 
pleaty loud. 


KK AEAPO=ater the cadet class had line up—called Kaka to 
‘one side and gave him instructions. Whatever it was it had 
to be relayed. 

‘Says Kakapo to Kaka,” Cadet Delano mused under his 
breath, “*You say that I said this.’ Says Kaka to Kakapo, "Yes, 
sir, I will sir. T bow low, sir.” 

“Attention!” Kaka Perlin again called. ‘The hard class came 
across with something approaching attention. 

‘The major.” Kaka went on, “has had any number of recent 
complaints from farmers near this field. Also, several of the 
neighboring towns have called his attention to the fact that 
‘you cadets are fiying too low. ‘This must stop!” 


“Just a minute, Lieutenant Perlin,” Kakapo called, and Kaka 
stepped buck, ‘The major spoke to him in a hard tone of voice. 


‘Then Kaka 
“The major—it this low flying is repeated—intends that 
court-martial proceedings shall be taken against the offend 
Now keep this in mind! No more low flying—do you get that 
‘Then, turning to the lieutenant in charge of the class, Kaka 
said, "That will be all, lieutenant . . . start your air work, 


‘T THAT minute, from here or there or wherever they come 
from, a news-weekly camera man appeared upon the field. 

Hee kickeal the several members of his tripod in as many different 
directions and put the black box on top: he was set. It's a way 
they have. Next, with the eamera ready for action, the circular- 
motion man ran’ eer ‘and Kaka to earth just as they were 
‘The mighty two stopped to listen. 

weet music; and news-reel stuf is a 


"EiLape ald ete to Kaka, and Kaka saluted and came 
a-rinning, By that time, tea planes, each filled with cadets, 
were warming up on the line, 

“Hold those ships!” Kaka y 

“Said Kakapo to Kaka, ‘Hold those ships,” and they were 

10 mused. "The cadets idled their motors. 
Kaka called the lieutenant in charge to one side. Then, 
from plane to plane, the lieutenant told the flyers to fi 
and fine up for another talk. Cussingly, they did that thing. 

"We're going to fly a close formation for this movie camera 

"kak Sep gee egos tee 

‘me, in the front plane and leading it, wil 
Major Poe. Now we want you cadets to do your best. We 
want a close, very-Scotch formation. Every man in his place 

i, from start to finish. ‘That means that we will take- 
‘off—right in front of the camera—in formation. And remember 
—no flyer is to leave this formation except through motor 
failure, "You get right onto my tal at the gun and sti 

‘When the cadets had once more climbed aboard their ten 
ships, Kaka ae to the lieutenant in charge, “Lieutenant,” 


ing 
‘out 


Hash cea ye vp ain civ paeret 
Te not a cadet, "Well use your ahi 


tenant said. “It is all 


But very tail-heavy. si 
twill be enough, sir.” Kakapo snarled. 
ite enough!” Kaka echoed. 

With Kaka piloting the lead ship, the ten cadet planes followed 
hhim afield. Out there in the dust and rank grass, with motors 


Aminute more of noite and milling and they were ready forthe 
take-off, Standing in the cockpits of their plane, Kakapo and 
ale sco the Une ond were masied. Them, afl tbe 
igh-powered two into their seats and strapped 
up the safety belts, Kaka once more turned and held a dramatic 
nd aloft. 

“Ten watching cadets throttled and idled ten turning motors. 
‘Ten passenger cadets watched and waited; and Cadet Delano 
said to the cadet behind him, “Kakapo said to Kaka, ‘You 
take me for a ride,” and Kaka said to Kakapo, ‘Ave-aye, sit” 
fand bigosh he did.* Delano was to fly one of the ships next to 
Kaka’s rear. 


‘The camera man waved his O.K. and started to crank. ‘Then 
Kaka di his right hand and eased throttle to his motor 
the left. Old Kakapo gripped the back cockpit's cowling 


with two hamlike, red hands and offered up an Army prayer. 
‘Ten eadets hit the ball and the flight was on its way. An army 
with orders! 

Now, as a rule, a flight taking-off in formation does so more 
or lest slowly. That is, the first plane gets under way and 


‘wins some speed before the next two—to right and left—make 
their start. ‘Then, when theve two get their tals up, the next 
ith a group of eleven, the 


‘And there'd be no danger-—to the rear planes — 
Sekewnah Wt Glee on Bost ox « hel 
not so good-—not what the flight surgeon orders 


But, during the forming of the grounded “V." the word had 

from ap tober erry: “Hameo what 

Kakapo told —keep close on Kaka’s tail from, 

the very atart.Dot't let any light show between. And never 

‘quit this tight formation under anything short of motor failure. 
‘Also, recall that there's to be no more low flying.” 


tall! 


few acon al he ples cal be we: then one hy oe, hey 
‘went out in blurs. But the roar and the rumble of many wheels 
Spoke of progress, and Kaka's equipment proved that the fi 
avstill there. He, speeding on, houncing up and off the ground, 
plopping back again, was headed Tor the west-side fence. And 


: tenant in charge of cadets 
could be heard explain holding that old crate on 
the ground. 1 told Perlin she was tail-heavy. And what I mean 
she i tai-heayy. Man, even when I'm flying her aon 

‘Web Field has a mile-long take-off; and that’s a lot of runway. 
As a rule a god pilot can pull the heaviest bomber off in less 
‘space than that. A mile! But it wasn't enough for Kaka. 

Poor Kaka Perlin. Poor Kakapo Poe. You could sce Kaka 
ooking at that oncoming fence. You could feel him pushing 
the throttle against its ultimate “stop.” and sense his attempt 
to hump that old plane into the air. But she wouldn't humpt 


December, 1927 


Then your heart came into your mouth and you felt sad as 
Kaka gazed back—for a terrified instant—into the cloud where 
ten spreaders of death and destruction were following and 
obeying orders to the last letter—keeping close to his tail. And 
‘more than that no man ean do—keep close to the tail ahead. 

‘And with them so close, Kaka could not “‘eut-his-eun” and 
abandon the take-off. ‘That would mean several of eleven planes 
‘one great smash-up. He had to go on, erowd the power and 
pull her out of danger. It was a man’s-size job of frantic boot- 
strappi 


ELL, to this day, they'll tell you that Kaka taxied under 

that Tence. “But it’s just as easy to tell the truth here— 

for once—so weil sy he went over. ‘But it was only through 

force of character, or, maybe, because Kaka and Kakapo were 

‘born to die at the end of rope and not in a plane crash. And, 

‘once they had cleared the wire, down the plane sank again, 
And up, over and down went the ten following planes. 

Now, with the dust out of their eyes, the cadets could more 

leader. “Ul eleven planes were off 

ut the well-ordered flyers came 


in until the tips of their wings were pretty close to Kakapo's 
‘shoulders. And the old boy, showing the first sign of returning 
life, waved them off. Thinking that the major was being 
friendly, the flyers waved back. ‘They came a little closer. if 
ible, ‘To say the least, it was a beautiful piece of formation 
Beauty, however, is pretty much a matter of mi 
Kaka were not in the frame to appreciate it. 


's plane, as time went on, showed little sign of improve- 
Tts tail’ seemed to be pointing toward the earth in a 

very bad omen: as if it were trying to tell 
— "That's where we're going, and soon!” 


making enough 
headway to remain 


all the things | — 

ieee of air equip 
Theat should not do; 
Kaka — poor 
Kalet—aried_ everything, tn 
the book. | Everything but 
i i failed to 


miles of dismal 


cypress swamp, ‘The cypress 
aro nt igh but 
fenty thick and mean. Un r 
deencath, itis also plenty Teaed “ena 
With such a wet aspect, spoted the ght 


Kaka cout 
no suceor 
future. 
with a foo!’ 
Kaka managed to clear the 
id ride safely in above the wilderness. 
yet closer, the brave boys, behi 
to ascertain just what was keepi 
ha laughable manner. From the 
reed. the eleven planes were now 0 
it looked like one single plane with a sweep- 


wope for 


Kaka’s tail down 
tance, as all onlool 
well bunched th 

back 


Ki 
or the book” fell to thinking. He thought that the most he 
‘could do was to work this wild bunch around toward the field in 
fa large circle. And, in this way, by winging up from the east, 
hhe might get a chance to shoot in for a landing. So he wished 
on a little left-rudder, pushed over om the heavy control stick, 
fand hoped for the best.. ‘Through the tree tops. and always trae 
to their leader, the cadets—perhaps to avoid loueliness—snug- 
led just a bit tighter. 

‘The snuggling bothered Kaka and it bothered Kakapo. And 
Kakapo, having more time for such manifestations, waved 
madly. "As a man, the cadets waved back. ‘There is nothing 
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” 
like being on good terms with the C.O., and cadets are never 


cashout this tage‘ the me, a small satin the northern 
grew larger on the appearance of visiting plane, 
‘Ten minutes later—when Kaka had completed about half of 
this great circle—the spot that was a Visiting plane came in and 
made its: landing. pera: was ge ing general who 
popped in now for an inspection. The general, votiin 
TREC all hands were looking at something other than a hight 
ranking general, became curious. He, standing upon iptoes 
and wondering, finally spotted the flight moving through the 
imi ros And the emer being quite sficial wnt 
imoell, said nothing. ‘The few who might have spoken to & 
were not there, but in the lead plane; so, asking nothing, 
boy learned less. But, to see and study him, you'd know 
big boy was not overjoyed with what he was witnessing. 


that 


‘minutes later, several miles east of Web Field, Kaka 
had finished his great turnabout. He eased that ship into the 
rest, sneaked around a few extra-high tree, and hoped some 
more. Below Kaka, and looking wilder than ever, old Kakapo 
stared longingly up to the front cockpit and also hoped. 
‘Kaka approached the east fence of Web  Field—an 

‘strange place—he flew under the telephone 
Tines on the state highway! And ten cadets followed him when 
he did so. And all the watchers held their breaths. All but the 
general; he held everything but his breath. 

Now, coming to the high east-side fence, Kaka and Kaka} 
wished, hoped and prayed a little harder. ‘They cleared 
Wire—and the awful ten fleachopped behind them! Then—a 
you could hear Kaka sigh half a mile away—he cut his power a 
Felt for the ground. But he felt not long: with that weight in 
the rear cockpit, the ground came right up and smacked them! 

the other ships, and 
of them together, eut 
_— their power and landed 
When the ground 
came up and slapped 
Kaka’s plane, the 
‘cracked up ‘like some- 
thing that. all Humpty 
Dumpty’s men would be surprised 
‘at—there was nothing of that plane 
left but the number, ‘The next two 
behind hooked wing tips into the 
‘crash and ground. in a swirl 
of dirt and dust. Then the next, and 
the next, did likewise, OF the eleven 
all but four had major injuries. And 
the field was a madhouse. And the 
maddest man in the madhouse was 
‘one visiting general, 


LOWLY, out of the dust and com- 
‘motion of battle, Kakaand Kaka- 
po could be seen to rise, feel their 
set to go into 

ing to be a hard 


_- 


the general's presence became 
.. Kakapo. followed by Kaka, 
cd scraping as they 


jor Poe! I saw 
graceful display of low fl ng 


“Put it in your report; I've 


"The general called his pilot and sailed a 
“And Kakapo said to Kaka, “You tell the bad cadets not to 
fy too low,’ Cadet Booth Delano repeated at mess that noon, 
“And what did the cadets do? Task you. Did they fly too low? 
No—is the correct answer—they flew one low, and that one was 
. All of which checks the well-known truth that a kakapo 

is a New Zealand parrot. a talking parrot which has wings but 
does not fly. At least not high; not high enough to be called up.” 
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Fighting Bad Bugs with Good 


TTH an armful of 
heather shecamedown 

the gangway of an 

ocean liner, 

berthed at a New 

York City pier. The flower of the 
Scottish moors matched her, sports 
suit—and she knew it, At sight of 
her a young man in. green 
erly forward and raised his fed 


to introduce myself.” he 
leasantly, pointing to one of 
Buttons.” Pinspector. Federal 
eA you don't 
«No foreign plants, 
18 or flowers can’ be iret to this 


<8 for 


returning tourists, ‘Their coat buttons 
Feat the eagle with, outspread wings arnt 


—Federal_ Hort 
“Mister Greens ‘ 
that no plants, seeds nor bulbs are ad- 
ted except” under safe conditions. 
‘They are the patrols of the bug blockade 
—for as stowaways in flowers and the like 
come insects which lay waste the country 
Even a branch {rom some shrub in le 

Argonne, bi returning 
American Legionnaire, may carry 
th egg to start colonies of bug. 


HERE is no limit to the harm 

hich can be done by bring- 
ing harmful inseets in plant keep- 
sakes picked up abroad,” said a “Mr 
Green” the other day. “Were it not for 
the customs inspectors, who tip us off 
whenever they find any” growths in bag- 
gage. we would not be able to do as well 
fas we do, Several weeks ago a colored 


fan arrived with a big wad of rw Asian 
cotton lint—as dangerous as so much gun 
cotton. ‘The insects from it are so in 
‘ous that none is ever admitted unless 
fumigated. ‘This passenger was going 
it down to a little town in Texas—in 
the cotton belt, at that. 


tain,” he explained, "I brung it for my 
‘eethaehes 

Had Uncle Sam not waited until 1912 
to institute this ban, the loss of cro 
through inscet pests: would not now be 
more than the entire 
budget of the Federal 


How the larva or worm of the coding moth works, 
[At th right we ace where the lara entered toe ut 
‘Saa'ct the ieee devastation om the sent aude 


Millions of Insects Imported and 
Bred to War on Pests That Cause 
$800,000,000 Yearly Loss in U. S. 


By 


JOHN WALKER HARRINGTON 


Government. ‘The damaging insects are 
caticaly ail aliens. Some came with 
hawthorn {oom sneteal Monee Jn Bag: 
a, oF slipped in on linden shoots, from. 
Germany, or even in shamrocks nestling 
ina bit of the “ould sod.” One of the worst 
pests was the gypsy moth which an 
astronomer brought from Europe in 1860 
with the idea of crossing 
worm to furnish raw material to our u 
Some of the caterpillars of the gypsies 
from the  scientist’s place at 
Medford, Massachusetts, and in a few 
years most of the tees in the Bay State 


Foreign insects do great damage here 
because they find conditions more fa 
able than on their native heaths. 
mate, soil, more abundant vegetable food 
—all are fac ‘The chief cause of iets 

abe 
ral enemies they ha 
America, 
bills at them; our toads ray 
Only the 


noxious popula 
inseet pests are the 
tures, the parasites, which feed on thes 


of p 
the und 


fight the 
periment, this plan of fighting bad bugs 
with good is now recognized as effective 


‘HE war on the Japanese beetles prob- 
ably affords the best example, ‘These 
ts first appeared in noticeable numbers 

{e616 nae verton, New Jersey, av 

ing come, Government experts believe, on 

the roots of irs from Japan, Hafan inch 
in length, with bronzelike wings and 
bodies, they might have passed for 
fome harmless American variety 
their first offensive after di 
into an. area of only three was 
acres. They now infest 6047 square 
miles, including all New Jersey and 
ts of Pennsylvania, Delava 

New York and Connecticut, ‘They 

consume fruit, blossoms, flowe 

shade tree leaves, shrubs and man 
vegetables, 

«To check this invasion, the De- 

Dartment of Agriculture onganiaed 

‘8 campaign, operating through its 

units the Burea of Entomology and 

the Federal Horticultural Board and with 
the help of the states concerned. ‘The 
chief of staff, veteran strategist in insect, 
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wars, is Dr. L. 0. Howard, head of the 
Bureau of Entomology. The field head- 
quarters is the special Japanese Beetle 
Laboratory at Riverton, with L. B. Smith 
in command, Another station was set up 
in the Bronx, New York City, with L. B. 
Zimmer as executive officer. 

All kinds of methods were tried to re- 
duice the unwelcome visitants.. One expert 
invented a sweet-scented mixture with 
which he atomized foliage. ‘The beetles 
swarmed over the fragrant leaves and 
were killed by a poison spray. But this 
method was too costly. 

Never was a quarantine more thor- 
‘oughly organized and enforced, as the 
Writer, who has a small farm at Tappan, 
New York, on the north line of the 
“regulated area,” can testify. On every 
owl last summer were "Bug Cops.” as 
they are called. ‘They permitted no 
Joadls of produce, trees, shrubs, earth nor 
manure to move without certificates that 
tach had been examined and found fre of 
the pests. Violations were punished by 
fines of 8500. Sharp-eyed young men, 
embryo, entomologists, the 
Scouts,” searched fields, 
parks, bringing beetles into 
for examination. Road. signs 
citizens of the dangers of the pests. 

If Japanese beetles did not fly, more 
headway could be made against’ them. 
‘The females fly thirty miles and lay fifty 
or sixty eggs apiece, which before many 
months produce new colonies of the pests. 


hhich are already showing their 
deadly work. 


DIE HOWARD sent an expedition to 
Japan in 1920 to study the habits of 
the invaders and to find out what their 
‘were, The Japanese experts were 
prised to hear of the havoc in New 
Jersey. ‘The insect had done no great 
ite ut home. For days the American 

of the bugs. 
Finally they employed two hundred 
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women and children tohelp them, 
ving prizes and bonuses, and at 
t_got what they sought 

beetles which had been attacked 


Sy pratt. 
first parasite found was a 
‘small. fly, "which chases the 
incetle until she tires it out, and 
then las fifteen to sixteen eggs 
nit, Maggots hatched from the 
feges bore into the pest, kill it 
fon hen tre The Aerie 
entomologists sent to Riverton 
irelles on which eggs hed been 
Ind by ight kinds of parasitic 
flies, and. also a, wasp. which 
feeds on the beetle and # large 
beetle of prey. which fights its 
Nipponese bad brother, law to 
ceith inchane ofthe Ri 
Smith, in charge of the River- 
ton laboratory, says five Vari 
lies ‘of the heweomers were 
‘multiplied and turned. out in 
the open air in colonics to at- 
ick teeny The mt en 
tiveso far are the Tiphia wasps, 
for of the beetles cought near 
the laboratory twenty" percent were i: 
fested hy these parasites. ‘Thousands of 
these wasps have been edfectively trans- 


BECAUSE OF 


ferred to vatious parts of New Jerey. 
‘On the Boring lie ave the larvae of ts 
Dexia and the Brosena ies: The Centeter 
‘ies have now a spre of seven 
ty ive sauare mules _ 
wits progress against 
Japanese ‘beetle, the sftustion is 
still acute. Dr. A. L. Quaint- 
ance, Associate Chief of the 
Breau, ip mnch ctoceroed over 
nee ‘of the beetles in the 
nfields. It would be a serious 


joined the corn borers against 


which the "Government has 
another campaign, described in 
Porvian Sciexce Moxrauy 
for September. 

Coming as stowaways in 
broom corn from Hungary and 
Italy received near Rochester, 
Jess com bones ve plage 
pean corn ve Pi 
thousands of farms in parts of 
New York, Ohio, and Ontario 
and beyond. 

‘Against. the com borer the 
Parasites have won medals for 
valor, especially the “Rileys,” 
as the scouts call a species first 
dlseribed by a scientist of that 
name. To keep generations 
borers yet unborn from leading 


a 


Corn bins where mothe are fused co provide food for parasites 
‘being bred to Wer sgninat mothe in the elds. As the mothe 
emerge they ave collected by am ordinary vecwum deaner 


the “life of Riley,” this parasite bi 
hher eggs in those of the pest. They 
‘among the seven American varieties whi 


war on the maize manglers, while the 

Government has imported eleven others 
‘Taken all in all, six kinds of parasi 

flies have 

borer all 


“tty well defeated the cor 
ugh Massachusetts, ‘The 
parasites sent 
in ww England. 
a heavier me roll than the né 
Parasites did. ‘The corps of 225,000 re- 
‘cruited overseas and assigned in 1926 to 
‘nine localities in the Middle West are 
multiplying and becoming effective. 
Worthley, Administrator of Corn 
Borer Control, reports many European 
parasites and some from Ii d Japan 
‘sent against the borers, 
‘Thanks to the parasites, much of the 
depredations of the gypsy moths have been 
Mapped. The coming of the brown-ailed 
moth from Europe in 1897, of courte, 
made things worse. ‘That effi it po 
site, Compsilura, pore in ten. pon 
esa ‘coustries sod in dopany bas bept 
‘these nuisances within bounds, Since it 
introduction in 1916, according to Julian 
J. Culver, assigned to fight gypey, brown- 
tailed and white tussock moths, those 
pets have Peecically disappeared. Tt 
Kis also nearly exterminated the celer 
worm, tbe cabbage worm aod the fall wel 
worm in eastern Massachusetts, 


THE, ink boll worm, a native of 
india, wl it 
and Mexico to Teaas, is very destructive 
in the American cotton belt. Its worst 
natural enemy is a mite, which would be 
worth encouraging more, but for its hab 
of biting human beings. Forty-five ki 
of parasites, of which twenty-three 
imported, assail the Mexican boll weevil. 

All who have gardens and orchards 
know the San Jose scale, killed by a, 
tiny beetle known as the lady bird, oF 
ladybug, whose importation was ‘de- 
scribed in Porcuan Scizxce Moxrnix 
for last. October. 

“The insect foes of insect pests live on 
their kill. They do not feed on vegeta- 
tion; if they did they would be as danger- 
‘ons as the enemies they are sent against. 
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Marcaui—zée Father of Radio 


Inventor Who Amazed World with Transocean 
Signals in 1901 Now Predicts More Marvels 


December, 1927 


‘TOP a bleak Newfoundland cliff 
‘overlooking the December 
Atlantic, a young man sat at 


grouped about 
sunall build unged, 
Carrying aloft ' thin wite. "Telephones 
were clamped to the young man’s ears. 
7 ¢ three clicks that have made 
world latory. 
Do you hear anything, Mr. Kemp?” 
ve young man as he passed the 


oday, twenty-six years since 
less wave's first tran 
Marconi finds us. living 
radio. Br 
tus and the poo 


" 
Department of Commerce tells us, bring 
‘and. specches of famou to 
110,000,000 Iisteners the world over. "The 
a photograph was dispatched 
to far corners of the earth. 
being perfected, and even 
radio power seems just around the corner. 
Even as Marconi laid down his re- 
ceivers after the first transocean sign 
his mind was dreaming of these newest 
radio successes, but he knew then that the 
world would doubt his first achievement. 
Tt was not until three months later, when 
Marconi received whole messages on a 
ship taking him from England to Canada, 
that the last doubt disappeared. » Fr 
that ti ogress of radio was rap. 


er. Now radio waves steer 
airplanes and detect hidden 
metal ores. 


DISPITE his achievement 


that the 
out wires originated. 


‘in 1807 
Profesor James Clerk-Maxwell, 


pon eat ‘caperiments of 
ichael Faraday. Twenty years 
later Heinrich Herts in Germay 
generated by means of an elec- 
tric spark gap waves that could 
be measured. Marconi devel- 
oped Hertz’ 
device of practical use. 


By ALDEN P. ARMAGNAC 


Legend has it that Marconi, at nine- 
teen, then a student at Bologna, first 
thought of wireless because his sweet 


heart's Trish mother forbade their com- 
AIl he has ever at 
sted to communicate with some one 
with whom T could not otherwise com- 
Marconi’s first wireless patent, ob- 

Lained in 1896, embodied a “cohere 
on since replaced by vacuum tubes: 
that sed wireless waves to render a tube 
of iron filings a relay for electric currents, 
jad with it familie coils and instruments 
‘ofore used by electrical engineers, 


mM“ 


the Channel to. Boulogne in 
Three years later he came to Ameri 
continie experiment 


ra were equipped 


with his wireless system. 
Tn 1901, the 


200-foot masts carrying, 
its aerial, was nearing 
completion at Poldhu, 


‘Cornwall 


“T'was extremely 
p pointed, 
Marcon! aid, bit 
by’ the middle ‘of 
November he had 
erected a makeshift 
serial —six 
wires convergi 
Tan ‘shape at. the 
otto 
from a triangle of cables hung 
Again Marconi set off for Americ 
Tnconspicuous press notices told of his 
I, in couteast with the 


tsleins that were devoted 
him when he came to this 


fone was carried off by fierce 
winds. A huge kite bore the 
second up 400 feet and defied 
the elements. Marcant cabled 
the operators at Poldhu. 
were to send the letter “8,” 
three dots or the Morse 
code, 

‘At haf past twelve on that 
historic (Continued on page 138) 


So the Quacks Get Rich 


Magic Collars, Electric Belts, and Mysterious “Cure- Alls” 
Lure Thousands, Who Might Have Real Wonders for the Asking 


By 


ROM the earliest times there have 
‘been miracle men because there 
jave been men who craved mir- 
es. In time of disease, particu- 
Incl of incurable disease, the human being 
apparently loses all sense of reason a 
is ready to rely on incantation and 
prayer. Figuratively and literally, he 
grasps at any straw. The motives of 
those who sell devices for the relief of 
pain or for the cure of disease do not in 
such times concern him. He craves won- 
ders und is easily deceived. For this 
reason the story of quackery is a never- 
‘ending tale. 3 
‘As rapidly as new discoveries appear in 
any field of science, inspired quacks adapt 
those discoveries to their exploitations. 
In 1796, electricity was much more of 
mystery than it is today. Benjamin 
Franklin had flown his kite and the Ley- 
den jar had been described in Holland. 
‘Everyone was interested in electricity and 
talking about its mysterious powers, but 
few actually knew anything at all about 
it. Elisha Perkins, in Norwich, 
Connecticut, and graduated as a phy 
cian, developed on the theory of electric 
ity two little metal rods, one composed of 


MORRIS FISHBEIN, M. D. 


JR. FISHBEIN ie wi 
interpreter of modern medical 
science. He is editor of the Journal 
of the American Medical Association, 
also of the health magazine, Hygeia, 
and is the author of numerous popu 
lar articles and books on medicine 
and health. 


copper, sine and gold and the other of 
iron, silver and platinum, although it has 
been asserted that they were probably 
just brass and iron. With these little rods 
three inches long. he claimed discase 
could be drawn from the body, particular- 
ly if the Perkins’ tractors were drawn 
downward: drawing them upward might 
intensify the disease. ‘They cost perhaps 
shilling apiece to manufacture, but 
sold for five guineas. 

Yerkins’ tractors took the country by 
storm, exactly as did the visit of Emil 
Coué.. ‘Testimonials were secured from 
the chief justice of the United States and 
many other notables. George Washington 


purchased a set of the tractors for the use 
of his family, Eventually the tractors 
were taken to England by Benjamin Per- 
kins, sou of Elisha, and there thediscovery 
won equal success. Finally two English 
physicians made a pair of tractors out of 
‘wood and fixed them up to resemble the 
authentic specimens. With these they 
produced cures as remarkable as those 

duced by the Perkinsonian tractors. 
When the fact was made Known, trac 
torism disappeared as a science for the 
healing of disease. 

‘The modern reader will laugh at the 
people that purchased the Perkins trac- 
tors, but today in almost any drug store 
‘one ‘still finds for sale heel plates to be 
put into the shoes. One of these is made 
of copper and the other of iron, and the 
chart proclaims in glaring letters that by 
this means the electricity in the body is 
grounded and rheumatism disappears. 
Any druggist will tell you these are 
in equal quantities by economical 
Senegambians or prosperous bankers. 

Perhaps the greatest quack of all times 
was Albert Abrams, of San Francisco, 
who departed this life in 1924. His story. 
develops like that of Elisha Perkins. 


conceptions of 
Andrew Suill and from the hybrid of 
magnetic and. osteopat 
telaped hi whoo of chiropractic. 


wont a ees 
erica a graduate choo, tod allo the 
ther paraphernalia of medical promotion. 
ehape because he was not yet ready to 
fos far as, Palin and Stil, spondy- 
erapy failed to bring him ether the 
soe oe eee cit 
immediately after the beginning 
however, there came 


hr 
flit 


i 
¢ 


HE 
I 
i 
i 
r 


PS HIS death, Abrams ft an eta of 
Tew years but os with moc pecan 

. as with most 
‘of treatment, his cult died with 


sre me UMMAH HE 
$56.90 cash, oF 863 on time payments 
He has secured testimonials from hut 
dreds of people alleged to be suffering 
with arthritis, heart disease, diabetes, 

ocer, Bright's disease, asthma, 
nemia, baldness and mental 


als are not dificult to get for 
It is reported. that inoue 
campaign several quite di 
tinguished ladies sold their portraits to 
cold cream company for #5,000,. he 
Tenowned Jack Dempscy for a consilera- 

thon permitted the statement that auxnt- 
ef iron permitted him to triumph over 
the once renown Wild, When 

“sanatogen,”” a combination composed ot 
ninety-five percent of cottage cheeve dad 
fee percent of alcerine phophates wat 
offered to the public an a marvelous tone 
ands general “cure-all,” testimonials 
were easily secured fron artists, states: 
men, tragedians, and litterateurs. The 
ondary testimonial x bardly worth the 

it is written on, 

En the wake of the notable queckeris 
thet have heme dencribed ool geet 
of similar quackeries promoted on 
sale seal. "That class of the ‘com- 

sy oy which Barn elt uc a 
ference is ever ready to pur 

chase an electric belt 
for the purpose of 
(Continued om. pone 106, 
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UNDREDS of spectators 
lined the way, watching 
the luborious progress of 


twenty-four horses, har- 

essed to a single load, straining 
against their collars. 

ay:ritiz burden was granite column, 

Jrty-eight feet long, six feet in 

diameter. It was carried low, be- 


‘An architect's drawing of the Cathedral of St, John the Divine, thied 
iMegert cathedral in the world, a0 (€ will appeat when iti completed 


Fifty Years to Build Church 


Engineering Problems 
Mastered to Make the 
Cathedral of St. John 
the Divine Stand for 
2000 Years, a Mighty 
Pile of Solid Masonry 
Unenforced with Steel 
Bs 
JESSE F. GELDERS 


Early work on the cathedral. Flat pillars and arches being 
rected in 1905, fourtern Jeary after construrtion wa Deg 


Protestant 
al Cathe- 
dma Church of St 


Today work is 
still going forward 
the nfinished 


J 
ous in cated 
‘SSthedel groond plan be the ti rd largest 
in area in the worl 
Only St. Peter's 
Rome, and the cathedral 
Seville, Spain, will surpass it. 
Tts cost will be about $20,000,- 
000. 

Planned in the form of a 
cross, when completed it will 
offer an observer in the nave, oF 
Jong arm, an unbroken vista of 
4500 feet, about two city block 
to the pillars and chapels at 
farther 


two arms intersect, the ceiling 
will be 285 feet above the floor. 


oak: whieh sass eeoae Han ies wa 
cork whi ‘ceupy the space, an 
never touch the ceiling or wall 

The time clement’ alone makes the 
eathedeal out (Continued on pope 172 


tween huge pairs of wheels, specially 
made nearly three fect wide 50 as not 
to cut too deeply into the streets. Yet 
before the destination was reached, one 
fof them had erunched through the sur- 


face and caved in a storm sewer. It was 

gotten out, and the outfit moved on. 
‘The ponderous stone was a section of 

one of eight great pillars for the sanctuary 
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Getting Ready 
for the Next War 


December, 1927 


Dirigibles, tanks, burting bora and fares in night mancuvers in Maryland give vivid picture of the nert war 


mazing Guns Hit Aircraft in the Dark and Hurl 
Huge Gas Shelis—Invisible Rays Exterminate Whole 
Armies—Submarines Launch Dirigibles and Bombers 


RASHING, rending chaos! 
Plame and” smoke, sinister 


ind monster uirplanes hurling 


bombs of hitherto unknow 
of 


ing ‘swift now and carrying more 
and heavier guns; new and deadly’ gases, 


Stanley Bald 
Minister, say 
“One more war in the West, and the 
tion of the ages will fal with as 

La shock as that of Ron 
Marshal Foch, of France, 

says: 

The next war will be a war 
of umsehinery rather than of 


SAY many others, here and 
abroad. "They ate. to be 
Proving materia for hat kind 
of war—and are known as the 
“Scientific War Men.” Some 
call them enthusiasts; devote 
to the bright images of scienti 
achievement created. by. their 
‘own devotion. “In this country, 
particularly, although the aver- 
age American is an “inventive, 
mechanical cuss,” the leading 
allargund soldiers of the Re 
ular Amy. warn against taking 
their predictions too literally. 


By GEORGE LEE DOWD, Jr. 


‘Yet majority opinion among those think- 
ing, reading, writing about the next war 
is that it will be scientific, and horrible, 
and destructive beyond our knowledge, 


has destroyed our safety. 
t ix the conclusion of quite a few 
scientific war men in this country. 
Lieutenant Maitland said the fli 
Hawaii demonstrated that the 


jor Gen. Mason M. Patrick, Chief of 
¢ Army Air Corps, said bot 
nd Navy knew this 


‘They are swifter than battleships, and 


each ean bear about fifty airplanes that 
carry bombs from 2,000 to 4,000 pounds 
in weight. 


tedat, the Seaqui- 
iphia, even if it 
‘an airplane to be carried in 
‘in the next war there will 
‘upersubmarines, 400 feet long, 
ing heavy, guns, that can cr 
cra a Co, oe ree a 
refit, and do it again! 
marines will have crews of «hundred 
officers and men, 
‘Air attack will be mercilessly swift, 
Fleets ‘of bomh ne will" drop 
‘oF more 
high explosives, perhaps 
ie dncase erm 


weight, carryi 
as, perbaps 

mndon they 
protect. the p 
from the ai 


No wonder, for Captain B, HI, 
Liddell Hart, Bri 
writer, says "Fren 


than did the Germans in the 
whole World War. 


ENERAL VON ALTROCK 
said recently in the Mititar- 
Wockenblatt: 

“Tn wars of the future, the 
initial hostile attacks will be 
against the great nerve and 
communication centers of the 
fenemy’s territory, against. its 
large cities, factory” centers, 
munition areas. The war will 
frequently have the appearance 
of a destruction en masse of the 
‘entire civil population rather 
than a combat of armed men.” 
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But the first blow will be struck in the 
air and followed immediately on the 
th by a rather small, highly 
equipped army, traveling on eater- 
pillar tractors and ‘wheels, in armored 
tanks of speeds thrice those of the World 


War. ‘They will strive to get around or 
through enemy's infantry and artillery 
and destroy his main 


headquarters, telephone centrals, radio 
stations, munition dumps, turning his 
army into a mob without codrdination or 
supplies, Tt was revealed only recently 

the British Army had adopted a 
lar plan, proposed by Col. R. J. F. 
Puller, w 


ritish, who firs 
tank to an amazed German. army in 
Lowe, an 
claims credit for himself and 


Americ 
Edwin M. Wheelock of Winona, Minn., 


nl Charles Tolles of Eau Claire, Wis, 
for the original 


huge tanks resembling  ¢ 


turrets for machine guns and central 
turrets for three-pounders, which are 
supposed to be the finest land fighting 
tuachines in existence, Contrasting with 
these are baby one-man tanks controlled! 
like motorcycles, America has a twenty- 
Uee-ton tank earrying «0 


of the futu 
Sir L. Worthington-Evans, Secretary of 
State for War, has announced that eaval 
ts will be reduced in size and pack 
horses will be replaced with mechanical 
vehicles for the transport of supplies 

American ordnance experts have 
been experimenting with an_am- 
phibious tractor to carry artillery 
and supplies, 

‘What new strange forms may not 
further attack take? “Not 40 n 
scientists and soldiers Is 
death ray” as o 


Possibly Mat- 
iscovered a work- 
able death ray, but that doesn't 


mean that nobody 


‘HE, French G 
perimenting with an 
that ma; 
plane in mid-flight—surely a de- 
fens against air raids, ‘The dis 
covery of the cathode ray by Dr. 
W. D, Coolidge, of the General 
Electric Company, is an indication 
of the possibilities in Americ 
‘Toward the end of the war, the 
aerial torpedo was ‘just 
y. In the next war 


vention 
stop the engine of an air- 


planes a 
irected on bombing raids. David 
Sarnoff, Vice President of the 
Radi "Corporation of Ameri 
‘Heavy charges of high explo- 
sive may be placed under impor- 
tant Government buildings, docks 
factories and other strategically 
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sttack by planes. 


radi 
pable of detonat 
when a certain secret 
code signal is sent on a particular wave 
length. Any power that prepared in thi 
‘way could send out the signal on the ou 
break of war, and paralyze his oppon 
And John Bakeless, 

Origin of the Next War,” says a 
staff officer has just declared t 


Fran 


Bureau of 5 
signaling sys 


havi 


much expe 


holds gteat possibil- 


here and. in 
Dr. W. W, C 7, of the U. 8, 
dards, has worked out a 


a detector. 

Th search. 
fight ied by John L. Baird, 
‘opens spectacular possibilities, With 
its invisible infra-red ray it may 


become possible to light up enemy 
trenches, fortresses and cities at 
night without their knowledge and 
then to attack them, 

If scientific war does fail to 
quick 


General Staff has been prepari 
ever since 1919 and_ 1920 when 
General Pershing as Chief of Staff 
set most of the ablest officers who 
had served with him in France aud 
those who had shown conspicuous 
ability here, at the job of plan 
defense in the next war, 


[EUR General Sir Gerald 
‘son says in “The Perils of 
Amateur Strategy” that "the wars 
of the future will be national, and 
more than ever the civil popt 
tions will be brought within the 
ual operations.” Such a 

more and more for 


zone of ai 


vast as it is, by fe 
‘men—great superm y 
if not in stature. ‘That is the beliet 
of probably the best known writer 
Ei Maj 
Frederick Maurice, ex- 


pressed in 
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Walk East and You Lose Weight 


And Your Speed, Seemingly the Same, 
Is Faster, Mathematicians Now Explain 


FREIGHT train going from Chi- 
‘cago toward New York weighs 
Jess and travels faster than 


Tatas bane 

oo yoni cage on ty 
Such mathematics has been challenged, 

but. is considered undeniably true by 


theory may be no more 
mysterious the mo- 
tion of a second hand on « 
watch, Hi 
tells to explain relat 


professor of 
waies crossing the 
lack Sea westwart myst 
fied passengers and. crew 
by. weighing a chunk of 
lend repently and care- 


se in weight as it moved 

rastwarl, 
If he had put that lead 
from Chicago to 


on a trai 


westward, it would have 
gone only 975 miles an hour. 
‘The lead has more tend- 


By THOMAS M. JOHNSON 


cency to fly off the earth when it goes east, 
i the sortee Sos eoctive partace moves, 
the more likely is any object upon it to 

fly off, hence the object's weight isles. 
‘And did you know that because the 
earth moves so fast in its orbit—twenty 
miles a second, one nine-thousandth the 
speed ‘of light—its diameter contracts 
two and a half inches? And if it got 
going as fast as light there would be' no 
arth, mathematicians say, because there 
is'no velocity greater than that of light. 
Relativity started because this — 
curiosity of Pro- 


‘cury, he raced rays of light reflected from 
mizrors, in paths at right anges, using 
delicate apparatus to register the smallest 
differences," Mathematics had indicated 
there was none. 


terse ware of twelve 
nch pipe, placing. mirrors and send 
Tight tay in either direction to test spect 
Aiference. "Asin there was none, 


ss of physies were not 
cersally true; they were 
the limited 
curate obser- 
they were merely 
relative. What the mathe- 
naticians have done is to 
derive formulas which shall 
he universally true for all 
conditions of space and mat- 
ter and motion. deserip- 


tive name for the new 
theory would be “universal 
ity” or “absoluteness 
De relativ 
“just a theory, 


"Science has all al 
| eine ht al 
fete on an if li 
Soes sally bekave sat it 
in "the Mi 
experimen 
Ts shown tat fi 
does not s0 behav 
will profit by 


most spectacular and use- 

ful demonstrations that the 

human intellect ever de- 
ed. 


sup 
ah ml 
will then set an example by 
which all the philosophers 
and erities and th 

might profit; holding no 
faith that is not subject to 
revision, when a new fact 


y 


the news 
again, y.of Leeds, 
England, a few weeks ago the 
British ‘Association. for the 


Tone of the great moments in a 
workl-famous trial, bitterly contested for 
more than half a century—the trial of 
Charles Darwin and the theory of evolu- 
tion he first propounded. 

Tn silent attention they heard 
the foreman of the jury state 


right when he 
said that man, under the action 
of biological forces which ean be 
observed and measured, has 
been raised from a place among 
the anthropoid apes to. that 
he now oceupies? 

Yes! And in 
wt T speak 
roman of the jure 
ch has been empanel 

sn who ha' 


HE man who made the pro- 
is Arthur 


ul the cath, "They 
were momentous, not only be- 
Cause they summarized the opin 

m1 of mtern science onan 
itue that has been debated for 
the span of & Meine, but be- 
ane athe wey ceinstanees 

whieh they were spoken. 

For, Sir ‘Arthur's em 
Yes was itera from he 
form in, Lesls where sixty-nine. years 
before, one of his most. distingushed 
processors, Sir Hickam Owen, foremost 
Ehatomist of bis time, had poured scorn 
fn the Mea that man and ape coud have 
ommon ancertora! 


appeared on earth by a special act of 
reation, Whereas,” he added, “the au- 
dience which I now have the honor of 
addressing, and that larger congregation 


(Charles Darwin, denounced ia 1858 for 
‘Evolution from among the apes, and vindicated ia 1927 by science, 
‘hich has added apparently iefutable evidence to his own proofs 
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Sir Arthur Keith Says: 


Darwin Was 


Right 


Chief of British Scientists 
Declares Mass of Data Shows 
Man Rose from Among Apes 


By EDGAR C. WHEELER 


which the wonders of wireless bring within 
the reach of my voice, if not convinced 
Darwinists, are yet prepared to believe, 


when full proofs are forthcoming, that 
man began his carcer asa humble primate 


In sixty-nine years Darwin's amazing 
eonception of creation has remained to 
be vindicated by the same exacting body 
of scientists which once ridiculed. And 
to the world at large has come an under~ 
standing of the majestic idea of man not 
asa creature cast in a mold like a toy in 
‘metal shop, but as one reaching beyond 
his animal cousins to heights of intelli- 


gence and enlightened power through 
Rictare's miracle of enllas change, 
‘And yet, strange to say, the evidence 


which has So altered the whole course of 
history is entirely circumstantial. Science 


‘man hed sieen by 


F 
eA 


‘hari DW. Orr 


ver has, and possibly never will, dise 

dircet proof linking man and the 
ape in common ancestry, Instead, it has 
assembled hundreds of circumstantial 
proofs—in the soil of ages past, and. in 
the teeming life of, the present which 
seem to point unmistakably to the one 


|. master detective of science, 
thegan the collection of t 
of evidence. With a 
keen observation, he scrutinized 
the countless forms of life about 
him—the animals, plants, birds, 
trees, insects and strange crea 
tures of the sea. He traced their 
life history and compared one 
with another. 


N_ ALL he found the same 
tion at work, 

On the very day that Sir Rich: 
ard Owen denounced the idea 
‘that man was “merely a. trans- 
‘muted ape,” Darwin worked on 
‘chapter of a book em- 
‘observations. In 


evolves new forms of life from 
old by the processes of natural 
selection—by choosing for sur- 


vival those individuals and 
rraces best equipped to cope with 
their surroundings. This he fol- 
Jowed with other works, includ- 
ing “The Descent of Man,” in 
tric he traced mankind back to 
beginnings among the humble 
animals, It was. history based 
2 cteumstantial proof drawn 
Jocumenta; on pain 
‘analysis of the body, be= 
iain and lite rer oft, 
as compared with those of animals re- 
sembling him. 
_ {Tits six years have come and gone 
since that history was written,” said Sir 
Arthur. “An enormous body of new 
‘evidence has poured in upon us. We are 
now able to fill in many pages which 
Darwin had perforce to leave blank, and 
‘we have found it necessary to alter details 
in his narrative: but the fundamentals 
of Darwin's outline of man’s history 
remain unshaken. Nay, so strong has his 


position become that am convinced that 
Ht never can be shaken. 


All the evidence now at our disposal 
supports the conclusion Ut maa has 
frien from an anthropoid ape not higher 
the soblogical scale than a chimpanzee, 
si that the date at which the human 
tind anthropoid lines of descent. began 
to diverge Hee near the beginning of the 
Miocene period. On our moslest scale of 
reckoning. that gives man the respectable 
iquity of about one n 


first, the many amazing points of resen 
lance in bodily structure and life de- 
velopment between living man and the 
anthropoid apes—the gorilla, chimpanzee 
Hl the fos 


Keith has listed fully 100 distinct 
features of anatomy common to both 
found in the tailed monkeys. 
‘among these is the surprisi 
larity in brain struct 
alike ure the brains of man and 


ithe apes which are not 
Chief 


physiologists 
transfer experimental observations 
from one to the other, Thousands 
of anatomists and physiologists have 
studied and compared the brain of 
‘man and ape; only a few months ago 
Elliot Smith summ 


‘i brain reveals no 

wort that is not 
the brain of the gorilla. or 
panzee. ‘The only distinctive 


tive 
this difference in brain 
the expansion of all 
din the ape brai 
that has given man 
wonderful powers of feeling, un 
derstanding, acting, speaking and 
Darwin, after 
exact obser 


sare of painstaking 
‘ation, succeeded 


pre 
troduced and no new oF strange faculty 
interpolated. 

ier striking points of similarity 


‘The blood of man and that of the great 
anthropoid apes, tested by exact methods 
of determining their affinity by chemical 
reactions, have been found to give almost 


‘The authropoids are susceptible to the 
same diseases, and their body tissues 
react the same way as man’s to poisons, 
stimulants and sedatives. 

Bone for bone, muscle for muscle, organ 


POPULAR SCIENCE MONTHLY 


for organ, the structure of man is closely 
comparable to that of the apes. The 
chest and forearms show distinct ‘marks 
of transition from a four-footed climbing 
animal to a four-footed creature that 
uses its forefect as hands for grasping 
food. The feet are remarkably alike. 
Even vestiges of the muscles which give 
ye ape its ability to grasp with its thuml 
like big toe are possessed by human be- 
ings. Indeed, many persons are actually 
ble to grasp objects in this way. Again, 
‘a small muscle known as the peroncous 
tertius, long believed to be peculiar to the 
human foot, has been discovered in recent 
years in the feet of at least two gorillas. 
‘One of these discoveries was made by 


Busts of the Neanderthal ma of 40,000 years 
lotetigence ant fecing 


De. Du 


‘can boast 
tells us 


In the processes of reproduction and 
the development of offspring, 

Inte are ‘equ, eriting: Even the 
simple germ cells from which new life 
springs are closely alike in man and 
anthropoid. The same elaborate proces- 
ses that mark the beginning of complex 
embryo life occur in both, and are found 
in no other animals, 

be entrepetn, tth cetera see 
the ant! ‘and an 
cient, have revealed still further evidence 
of common origin. Dr. William K. 


Gregory, of the Ameri 
Natural’ History, a leading authority, 
recently declared: 

“In the light of these and similar re- 
searches and in the total luck of real 
evidence to the contrary, we may regard 
Darwin's conclusion that man is of an 
offshoot from the anthropoid stem as one 
‘of the most abundantly documented in- 
ferences in the whole field of biological 

But most fascinating of all the corrob- 
orative evidences for Darwin are the dis- 
ccoveries, since his death, of the fossil 
traces of prehistoric men and their stone 
is 


man back 
he should 
ial in form—nearer 
That is what we have 
‘evidence of man's evolu 
tion from an apelike being, obtain 


‘most pri of the 
orms of humanity thus far dise 
covered is the famous Java Man, 


called Pithecanthropus or 
Ape Man, believed to have lived at 
Teast half'a million years ago. ‘The 
unearthing of his fossil remains—the 
top of a skull, a thigh bone and two 
teeth—in a river bed in Java in 1891, 


is regarded by Keith and other evo- 


tapes ut th 
now know, had passed 
Hi beyond the anthropoid status,” 


wrkable fons 
Jong ago 


articulate speech indieated 
{rman porably just fearing to tall 
in cutwant 
at ha 
he araigh 
hone showed hi 
i tne fo wal 
‘Next in poli 
mains of the 
who lived some 


ly human bra 
Heidelberg Man, somewi 
000 years ago; Neanderthal Cave Man, 
40,000 years ago; Rhodesian Man, 20,000 
years ago, and finally the Cro-Magnon 
‘Man, 15,000 years ago. 

In the Cro-Magnon anthropologists see 
volition culminating at last in modern 
man. If you compare Dr. MeGregor's 
eneckatly reommeysions of the News: 

lert ro. ‘men, repro- 
duced with this (Continued on poge 140) 
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Clothes Woven from Rock 


Asbestos, the Strange Mineral Textile, Alone 
Enables Man to Make Flame His Obedient Slave 


By ORVILLE H. KNEEN 


ce were clad in asbestos, 

t writers tell of a “stone 

‘which is carded and woven to form 

handkerchiefs” for emperors, the 

fabrics “cleansed by casting 
aC 


HE Shell oil officials 
breathed easicr. With 
2400 eet of ten 
pipe securely ceme 
At the bottom, they 
newest well was safe aj 
ing out, the bane of 
No oil well in his- 
‘cemented, had ever 
‘were congrat 
if themselves the cement pli 
skyward and a geyser of oil 
1 gas roared six hundred fect 
0 the air to be transformed in. flash py ay awa ‘eae, 
i lar of flame, topped! with dense Ths, ™ineal coon. Crude asbents take Hie 
clouds of stoke and raining fiery  to'beof myriad fvers fine x Bnet nk or cotton 
torch with millions of y 
cubic feet of gas and oil going to waste. _ With asbestos armor and tools men ean when he brought tales, 
‘They wited for Alexanter—Alexander fight the fiercest fires known since first the Tartars who had clothes 1 
° i sruntied Prometheus stole the ric a of 9 my 
‘specialist, and secret from the gods or since prime lived. only’ in. fire 
ost daring man discovered it. That is why when oil Task the material ra really “ 


in asbestos that 
be preserved after 


Athena with a 
karpasian fax,” The G 


fireproofing” 
together they essayed the 


exploit in the annals of fire © wells have flaned asbestos clothes and in the Ural 3 
masterpiece of sheer courage in a pro- shoes have been rushed by Jobns-Man- dries, powdered! 
feasion where courage is commonplace. ville, In Jersey cians, he said, cleansed it in fire, Four 

Clad in fireproot garments—hoods, by air mail as far as the Wyoming fields. centuries before, the Emperor Charle- 
jackets, -overally boots, gi i That is why even the messenger dogs of magne performed the san cle” for 
shoving. fireproof’ shields’ before them, forest California are clad in his guests with his tablecloth, 

built at the base of ‘asbestos coats to 

the towering flame a defy the timber HIE mystical material, “fibrous and 
wooden platform cov fan crystalline, elastic and brittle, h 


rock 
thistledown when ti 


Some have 
thought the th 
who survived N 
uchadneazae's fiery pressure of vok 
Justinent apparently with 


ered with fireproof board 
and. set thereon a hun- 
dred “pounds of dyna 
mite, paying out fire- 
proof wires attached to 
it-as they retreated. 


ALEXANDER looked 
back. ‘The “plate 


form was ti 
fell the expl 
fail of its purpose—to 
blow the flame away 
from the well. If Al 


lasting qualities len 
‘a story from the 


ander and hi went |. An Engli 

back and were there ‘man who had worked in 

when it exploded — asbestos factory in Enj 
‘So in seconds that seemed a cal 


breathless age to the onlookers 
these men went back and 
righted the platform and re- 
tired. ‘Then by the fireproof 
wires the dynamite—enough 
to wreck a town—was de 
tonated. Derrick, machiner 


ians saw him cast his socks 
into the hot stove and a few 
moments later draw them out 
ae put them on again. They 
promptly decided him to be 
either the devil himself, or 
devilish assistant, and refused 
to stay. on the job 
should be instantly dismissed. 
“You are,” a well-known 
asbestos man tome, “almost 


saved, thanks to the strangest 

‘Nature, asbestos— 

the only mineral, the only rock 

that can be woven into fire- 

f garments and molded 

into instruments impervious to 
flame, 


without this mineral curiosity. 
(Continued on page 174) 
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Wrelder—New ‘Tailor of Steel 


Also a Carpenter, Cutting and 


December, 1927 


Fitting the Metal and Fusing It 
Silently into Machines and Even 
Buildings of One Solid Piece 


By L. G. POPE 


HEE clatter of steel construc 
‘ion is growing. unbeara 
Tt is making hotel and apart 
ment roomsall but unlivable. 
Itisdisturbing our work and 
shattering our nerves. It is becoming « 
eal menace to public health. What ean 
‘we do about 
Such, in effect, was the statement of 
Dr. Louis I. Harris, Commissioner of 
Health in New York City, a few weeks 
ago, when he called a. group of engineers 
into his office in an effort to find a solu- 


The / 


fi 


ling toreh for the riveting gua in | 
Joining steel beams and girders. “The | 
‘deafening clang of riveting can be 
silenced for all time,” they tld him, 
“whenever builders’ can be induced 
to discard present methods of con- 
struction and employ the remarkable 
processes of welding recently developed 
In engincering laboratories.” 
‘Soon, they prophesied, the ribs of great 
skyscrapers and other structures of metal. 
will be knit together not by pounding 
hammers, but by silent needles of flame. 
Predtat Rin tlded fein in aetal oy, Cnet treain 
revealed that joints in metal con- 
struction not only save costs of material low othe ve of ue cat and often, gent 
tand labor, but ean be made stronger and part. Here an seer 
‘more durable than those fastened by fe 


tion. 
He did not have to inquire far. 
engineers, almost to & man, ass 


welded together, n 
rol bul fie piece of fu 
Bridges, ships, railways, pipe Tines, 
automobiles, car wheels 
\smaller useful articles as ladders, 
Hes, chairs, workbenches, wheelbur: 
rows—are being fashioned int remark 
able new ways by the welder’s fiery 
needle, A too, For example, 


‘ork of the fusele 
age was made of searless tubing of 
chromemolybdenum steel with welded 


ew uses are being discovered daily. 
‘The possible applications of this new 
building science seem almost liith 
Indeed, they bid fair to change the wh 
face of modern industry, ‘The old popul 
a thing of 
stacks and 


rivets. | 


‘HIS recent effort to 
jilenee the din of a bis 
ity i only one erie 

the revolutionary 

being wrought. throughout 
the metal industries by the 
new science of metal car- 
pentry. ‘The boiler factory, 
nee the synonym for eat” 
splitting racket, now be- 
comes a peaceful 

where saomate 
working quietly an scan: 
Stresses, bind metal edges 
together with electric are 
or oxy-acetylene flame. In 
machine manufacturing 
plants the iron foundry 
with its furnaces, patterns: 
and molds for casting parts 
from molten metal, is giving 
place to the welding shop. 


to the idew 


they e that the ov 
wrought nerves of city 
dwellers are d 1g the 
silencing of industrial noises, 

ust as they now refuse to 
tolerate the nuisance of ¢ 
ders and gases. 


'N DEVELOPING meth- 

exis of silent construction, 
‘a number of large clectrie 
companies have taken the 
ead. As told in previous 
issues of Porvtan Screxce 
Moxtuux, the Westing- 
house Electric and Manu- 
facturing Company already 
has erected four rivetless 


‘There huige machine frames, 
once bulky castings, now 

fabricated from ‘metal 
lumber,” cut to size and 


buildings and it is now con 
structing a fifth are-welded 
building, at Derry, Pa. 
Similarly, the General Elee- 
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A tworhead automatic are-velding machine ia 
General Rieeiric works Jeine metal pieces into 
Vetooe generator fame nd saves casting cont 


[At the right: clone-up photograph of the nae 


ire building pro 


substitution of 


throughout. 
‘country welded 
appeared. 


work revealed two: 
vnstapen Rest, wodieg 
it ponte, to 
tion 10 the old bull 
sifurbance 
irbed by Bolas, 
nating of noise, however, ts 
itages of 


Tustitute 
onstrated that welded joints 
{ifically made are stronger tha 
riveted ones; indeed, are someti 
stronger than the metal they fast 
together. Moreover, welding effec 
economies in material. Not or 
does it eliminate steel plates a 
tangles ordinarily required in riv 
ing, but by doing away with 
drilling of rivet holes it permits 
tuse of lighter structural materi 


‘HE same economies appea 

well in the application of w 
ing to the manufacture of mac 
In the shops of the 
Electric Company ene 
electric. arc-welding recent 
revolutionized the making of 
electrical machines. 


example, the huge frames of generators, 
which supply electricity for millions of 
homes and industries throughout. the 
ountry, wer cast in the iron founds 
‘These machines consist. of two main 
parts—the stator, or stationary part, 
and the rotor, which rotates within it: 
For large hydro-lectric generators the 
‘stator frames often measure forty to sixty 
feet in diameter. The enormous amount 
‘of metal and foundry workmanship has 
involved a Jong and expensive series of 
processes—making wooden patterns, 
forming molds, pouring molten metal 
into the molds, cooling, cleaning, heat- 
treating and machining the castings. 
‘Now, the great frames are built up from 
‘a number of pieces, much as a carpenter 
works with wood.’ These metal pi 
are rolled out and cut, to shapes and 
sizes, then joined by welding—a matter 
of bringing the parts clove together and 
filling the crac ith 
molten steel, which unites 
‘with the metal and forms an 
unbroken joint. ‘The heat 


for melting the welding metal 
and fusing the joint is sup- 
plied by an electric arc. 


MPORTANT econo! 
in material and labor are 
claimed for the new method, 
‘Machine frames can be made 
lighter in weight, yet as 
strong as heavy castings. In 
making large electrical ‘ma- 


chines, ly, _ welding 
proves atime saver. Virtually 
all these mach 


“tailor-made”; that 
special design to meet 
requirements. When castings were 
used, this necessitated preparation 
of ‘special drawings, patterns and 
often ts in the foundry. 
Now abodard metal sabes ahects 
and bars can be cut and shaped. 
and speedily =~ 
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“Tm Going to Send 


My Boy to College” 


A Plumber Tells from Experience Why He Believes 
a Diploma Is a Springboard to Bigger Opportunity 


cause I 
handling it, but only because I didn’t 
have a college diploma vo catch it with. 


wasn't capable of 


Td been doing considerable work for 
a rally saan wh i interested in oer. 
eral "construction apd” manufacturing 
companies: Tl installed large beating 

rystem for him, among other jobs. Hi 
twas impressed by the fact that I knew 
more about steam instal- 
Jations than his architect 
\. did, “He saw Iwas able to 
\. write my own specifica. 
| tions and correct technical 
‘errors made in the blue- 
prints by a draftsman who 
should have known bet- 

ter. 

\ Later I gave this busi- 
ness man some expert 
svice on oil burners and 


fire risks. He discovered 
‘miliag with 


By J. B. MINNERLY 


electrical control circuits and was thor- 
oughly up on combertion and rdintion 
probleme —in fact, could handle about 
in the heating line. 
feoaters 
graduate and one began to 
bes foe epeeg tos ene 


fine opportuntice 
worst of it is, my friend was right, I 
could have handled his job, but a trained 
‘engineer could handle it better. 


ON MANY practical job T can hold 
my own with college men. I've 
corrected flaws in domestic heating lay- 
ta fon which some highly odveated 
expert was responsible, T 


“tome in pounds of 
seer begin! & 


hampers a man, these days, at every 
turn, 

And that’s why I'm planning to send 
my boy to college. 

“A college diploma is a springboard to 
= ‘opportunities—just. the diploma 

And if a fellow has not only the 

but one half the knowledge of 

sles und te thinking big he nurs 

posed to have before he gets his diploma, 

sry then he can turn ie opportunities 

into success far greater than the average 
mechanie ean hope for. 

‘From skilled craftsmen I've often heard 
the remark, “If only Td had an educa- 
tion, think where I'd be now: 

But did you ever hear a university 
graduate say, “If only I hadn't had an 
education, think where I'd be now 

‘No. College men don’t talk that way, 
bbcause the plain facts ar the other way 


it Fae 


of 
Bat they don’t ee mean what they 
. For instance, Mr. Payne suggests 
nat Udi eid like Ks boy’ fo feagn'a tees 
unless the boy shows ability for some 
vwolention, ‘There's the joker. Every- 
‘knows that business generally is 
ssion, tod: hat big business 
zr the really good incomes are to 


» for my part, T think that with 
ve prosperity that us in 
unty, and with the growing com- 
ess and the constantly 
ng Is for quick-thinking, 
‘ssoning executives, there’s bound 
ager and demand for the 
an. And so { thinkit’s a mistake 
e boys not to go to just 
they'll only get #20 a week when 
aduate, to compare 
er's possible 866 a week. 
it, all discussions like this one 
* boiling by superficial thinking 
‘out that one point of the so- 
Wed high wages earned by skill- 


‘mechanics in certain trades. 
i sake, Haas lok 8 thane 
‘And let’s look at what @ 
Toes to get them, Outside 


ling trades with wl 
See Tait about a “heats 
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‘outdoor life!” Just try it once. The 
work is often deadening to the mind, 
stupefying, physically exhausting-—some- 


For instance, take steamfitting and 
structural ironwork, on which I've seen 
some fairly recent figures. In 1925, out 
of eighteen major classes of industry sur- 
veyed in eleven states, there was greater 
accident frequency in steamfitting and 
supplies and in structural ironwork than 
there was in any but two other industries. 
‘Anybody who has worked on or 
watehed a construction job knows the 
risks a man runs, and how they 
compare with the easy life of @ 
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habits and rough language or else be an 
outsider. Everything tends to narrow 
Mia point ol view, atthe 

uta college boy at the same age ix 
stimulated om every hand to broaden his 
mind and pick up not only knowledge, 
but the polish that will make. him suc- 
cessful in meeting big men. 

‘No—there’s nothing in that argument 
about being able to live high on a me- 
chanic’s income and meanwhile educate 

yourself. I'm self-educated, and J don't 
Think I've done a bad job. But nobody 
who hasn't gone through it knows what 


eo 


hat plumbers are getting in my town? 
‘Twelve dollars a day! Plasterers are 
getting fourteen dollars! ‘Think of it! 
For doing something I could learn to do 

T'mnot so sure Mr. Business Man could 
Jeara as fast as he thinks, And I’m sure 
‘wouldn't stick to it very long after he 

earned. It’s not the same pleaset 
exercise that Saturday golf is. 

But even if he did stick to plasteri 
say, for a whole year—what would his 
income be? 

T suppose he figures fit 

fa year at $14-a ¢ 
be about #3,900 @ year, as he 


two weeks in 
‘That would 


collar job. ‘There's many 
idow and her small family 
ping along on a mother's 
pension, from the tate, beens 
her husband was a “ highly-pai 
plasterer working on a scaffold, 
for w structural ironworker or a 
carpenter, instead of an “under- 
paid” college graduate working 
ata desk. 


ON'T forget then, that many 

of the trades are not only & 
harder and rougher life but a 
riskier one than what the average 
college graduate into. 


‘Ande all right, to, theorize 
about a skilled: mechsnic’ being 
able to carn & 


works all day “on 
the wall,” or 
struggles ‘with 
heavy materials 
and "worms his 
way into cramp- 
ed corners 
to wrestle with 
pipes and 


Why, a tread 
of mine, a 
Iason contractor. 
felt the way I do 
about college. So 
his boy ‘Tim went 
to Cornell—for ane 
‘Then Tim 
he'd learned 


Herd 0 it 
college, #row up i his father's footsteps 
tint continue to educate himself white 
ine earned #8 a day as a hel 
‘A'short time ago 
the boy why he wasn’t spending more 
after I've worked 
‘get home to. supper, 1 
Fray: to hit ‘Ue hay. My. body's 20 
red hat ny mind won't work." 
Besides, there's nothing in. the 
aan apprentice that will x 
iccep ‘on. with, self-education.” The i 
fluences are all the other way. The other 
{ellows sncer at intellectual interests. The 


boy is discouraged from books and study 
and thinking. He's 2ot to fall into rough 


wasted effort and mistakes aa 

heartbreaking toil go into a self-guided 

education. I've picked mine up without 
, with out-of-dat 


until late at might whe 
day's job behind and another ahead. I 
don’t begrudge the toil—but so m: 

it was inefficient and fruitless! Edu 


ing 


yourself is like trying to fly across the 
Allantic without a compass. 

‘And now for those “high wages 
Which are supposed to compensate the 
skilled craftsman for the hardships, risks 
or limitations of his life. 

“Why,” says Mr. Business Man play- 


= dopes it out. Well, 3,900 a 
year isn’t so bad, although the 

figures used in Mr. 
ticle show that 
trained college graduate on t 
average reaches $4,000 when he's 
thirty-two years old, and keeps 
‘on going up to 7,500 when he's 
fifty-two, Dut the average play- 
terer’s wage—even at Mr. 
ness Man's guess—doesn’t reach 
$4,000 at the age of thirty-two; 
and by the time the plasterer is 
fifty-two his pay is more likely to 
be diminishing instead of in- 
creasing. 

However, there's a still bigger 
flav in the arguinent. 

If we're going to compare na- 
tional averages, and college gradu 
sts with sill worker ien't 
(air to take the exceptional wages 
of a few trades in large cities. 

‘Take the skilled trades gever- 
ally for the whole country, and 
‘we find from Government figures 
that the average rate of wages in 
1925 for fourteen of the better 
paid crafts was $10.24 a day 


HICH means that the 


skilled laborer’s. income 
‘assuming he works five and a half 
days a week throughout the year 
is only 82,840 instead of $8,900. 
But he doesn 

fifty-two weeks. 


‘work the’ full 
He doesn’t get 
the 


the weather is bad, his 


job stops. So. to square up our 


somparison with the white-collar 
let's deduet the 
the 


vacation and 


mechanic is. gett 
vont, $2,100 

{th the college graduate’s £4,000, 

Sother day I'saw a table showin 
that we starting salary of 245 Harv 
graduates in 1926 averaged #2,000— 
‘which is alinest as much as the average 
mechanic can hope for year after year 
throughout his working life. 

‘And that doesn't take sickness into 
account, or lost time due to trade co 
ditions. It's said that on the a in 
normal periods, lost time in the b 
trades will amount to about one third of 
a year. I've looked up the most reliable 
figures I can find, and they show that 
lost time in the building trades for 1925 
was equivalent to a year's idleness for 
128 percent of all workers engaged. 

“All of which seems to me to puncture 


3 


‘Mr. Business Man’s theory that a plum- 
hher or carpenter earns about $66 a week 
for fifty-two weeks. 

Besides, the mechanics in the buildi 
trades aren't the ooly skilled workers. If 
we're going to take college graduates as 
‘a class and compare them with skilled 
Jabor as a class, we've got to go beyond 
the construction industry. A. recent re- 
port of the National Industrial Confer- 
‘ence Board covering twenty-six great 
American industries shows that the aver- 
‘age hourly earnings for skilled male 
workers are 65 cents—which comes to 
85.20 for an eight-hour day instead of 
the 810 or 812 a day eared by certain 
groups. 


OW if Mr. Payne is going to li 
his argument to the most fa 
owe and decare thet a boy ou 
raised for # plumber #0 he ca: 
$12 a day, then I can say with 
fairness that I’m going to send 
my boy to college 80 he can be 
tng engineer at £90,000 
which is @ figure some 
engineers reach and which no 
plumber ever reached as a 
plumber, 

‘And that brings me to the 
big point on the financial side 
ofthis discussion: the ‘much 

ger financial opportunities 

nilable to the college man. 
however thet i oot pried 
wowever, that I'm not spreading 
any hard luck story on behalf 


of the manual worker. Skilled 
labor is getting reasonably good 


car and have leisure and pleas- 
ures. I think most men get 
about what theyre worth, and 
haven't got any kick coming. 

(that's the ot of the 


wage fai 
worth: and he's never worth any 

more because he hasn't got the ¢ 
education that helps a man make lb 
worth more and more as he grows 


ng of as many as twenty bric 
here are fewer chances still to & 
superintendent, A chart of the 
Industrial Conference Board sho 
superintendents and foremen, 
together with the owners of sin: 
lishments and with their sales 
engineers; constitute all told 
percent of all persons i 
Feat and manufacturing sndustrs 

‘That gives you a fair notion «now 
rely chance ‘my son, a8 a, lumber, 
‘would have to grow up through foreman 
Sol necohaesteat Ot 6 totonan ot bs 


graduate he'll be a 
brain worker, and won't have to stick to 
just one routine that he's acquired a 

uack for. He'll be able to seize any big 
chance that comes his way. Figures on 
‘the graduates of four well-known en- 
neering schools—Lawrence Scientific, 
fetieh, ‘Stevens Institute. and. Towne 

‘entific—show that between fifty and 
y percent of the graduates, twenty 
five yeurs after graduation, are engaged 
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in some pursuit other than engineering. 
You see, those fellows have been able to 
branch out. Because they had trained 
minds were able to grasp new 
activities Not o the plumber. ‘He must 
go on wiping joints to 

because such tricks of his trade 
are all that he knows. 

“The college educated brain worker may 
still be going good, well after sixty. But 
the skilled manual worker has begun to 
lose his grip before that. I know of men 
in the building trades who at the age of 
sixty are having to work as helpers to 
their own boys! 

_ And talk about @ plumber going into 
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has not hed the same kind of education.” 
‘The practical mechanic knows 
well that the science and theory which 
he hasn't got are more important than 
the thumb details that he has 
ing found {had te ears te teary 
ting to a 
When I went into sheet metal work I 


history. I've been reading up 
‘on this subject, and I find that 
the opinion is very general 
among big businessmen that 
the college man soon becomes 
more useful to them than the 
other man, just, because he has 
both this port of knowledge and 
the knowledge of how to find 
‘out what he doesn't know. 


'HE result is that he soon 
leaves the n man 
behind. Data published by the 
Bureau of Education shows 
that ninety percent, of college 
rmen_are successful in rising to 
‘against 25 per. 


Figures from a typical big public utility 
show a similar advantage for the college 
‘man—cight to ten years saver! in reach 
ing the executive evel. Tye non it stated 

a survey entire supervisory 
force of the Westinghouse Electrie and 


‘Manufacturii ‘Company showed aj 
proximately fty percent of the amen in 
tine Positions were college: 


‘Now the census tells us there are about 
$8,000,000 men in this country working 
for pay. All living male college graduates 
coustitute only about nine tenths of one 
percent of this (Continued on pat 150) 
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Hunting Wild Zebras 
with Fishpoles 


The Story of a Thrilling Round-Up 
of Striped Beauties for the Zoo 


‘THOMAS W. PHELPS 


jerry Bouwer, fleetest of the riders, 
kalloped after him, carrying a bamboo 
fishpole, tipped with a noose of rawhide. 

Wouwer, leaning far forward, held the 
noose almost over the zebra’s back. "Then 
his horse fell into a hidden ditch. Bouwer 
did a short flight, made a perfect 
three-point landing, and bounced 
to his feet. 

‘That was my 
South Afri 
for zebras, 
thrills, 

In_ the bush-covered valley of 
the Little Karroo, twenty miles 
south of Oudtshoorn 


Colony, L 
ng fishpoles, who told 
they ‘were out to eatoh wild 
zebras. Special permission tad 
heen given by the administrator 
of Cape Province, they said, to 
ch the tare mountain reas 
ropean 2008, ‘They 
needed another man. Tt joined 
them. 

‘Three of the riders started off 

we valley toward the left, 
eto the right. ‘The two poorest 
ras one, of, them remained 
int the top of a kopje between 
scouting bands nnd act as lookouts and 
reserves, 

‘Our pian was to circle the base of the 
hills without the zebras, 
‘Their rete i 
wwe could 


introduction to the 
method of fishin 
‘with all its speed and 


io ron mcm oer tic hed Bas 
us carried the curious fishpole, with its 
rawhide lar 

From the top of our hill we watched 
the other horscmen, immersed up to 


their mounts’ bellies in a sea of bush, 


until they were mere specks bobbing in 
the distance. 

A sudden outery brought us to our 
feet, We saw a zebra scudding across a 
barren stretch of ground just below us. 


Hooked! A lariat about 
bie neck, sruggling rebra 
tied otincaptor horse 


‘Three hongenyen were after, him, riding 
like mad. “Keer! Keer!” they shouted, 
as Bouwer spurred forward and then 
catapulted to carth from his stumbling 
horse. 
That didn't stop Bouwer. Bounding 
to his feet, he kept on running. For 
twenty yards, it seemed, he actually 
held his own with the 


“With much shouting and w 
of reas, we turned the animal backs 
Bouwer, helping his horse out of 
the ditch, rejoined the chase, in 
which we now entered, To save 
four horses we tried chasing our 
quarry by turns, 

Surefooted as tain gout, 
he ncmed to delight in the worst 

+ taking us through wiry 
fr ‘and flood-washed ditches, A 
doen times, we could hav 
it all by driving 
fence corner down 


them dash themselves against the walls, 


OW Bouwer's horse was tired—but 

so was the zebra. A final spurt 
‘with his fishpole Bouwer dropped 
noose over the sebra’s head. It tightened. 
‘The zebra reared frantically on his hind 
deze, then bit his captor. © ukily ia 
teeth caught only a piece of flapping 
trouser log. He was at once roped to the 
horse. We drove and dragged him back 
tocamp, 

Twas fascinated by the novel scheme of 
“aebra-ishing.” “What's the matter 
with lassoing the zebras?” T asked. 

“The zebra is too smart and the ground 

‘my companions explained, 
jedan American cowboy to 
We drove a zebra past him eleven 
times and no matter how hard he tried he 
couldn't eatch it, He couldn't lasso the 
zebra’s legs because of the tall bush. 
‘When he tried for the animal’s neck, the 
zebra put its head hetween its legs of 
dodged the rope altogether.’ 

But with a fishpole Jerry Bouwer 
‘alone has started more than thirty of 
these wild little animals on 200 and cir- 
fais careers in various parts of the world. 
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Solving World’s Mysteries 


Advancements and achievements 
in earious scientific fields of re- 
search and incention, important 
Wionee of ta Sorting om te 
daily interests of life, are re- 
corded monthly on these pages. 


Volcanic Island 
Alters Its Face 


E of the strangest new 
disco" that of a 


tangeableisland which 
ts face from year to 
year, It is Bogoslot Island, 
owned by Unele Sam, one of 
the Aleutian group southwest 
of Alaska, Dr. TA. daggar, 
Yoleano expert, who has been 
ig these islands for the 
United Enates Geological Sur 
vey, recently reported t 
Bogoslof has changed en 
since he last visited it. twenty 
years ago. Among its new 
Teatures-are a lava. peak 200 
feet high, a lagoon of 7 
rater, heated by oh 
fires, and alteration of former 
island pea 
‘The strange place has been 
led the Lon Ch 
islands.” Its only inl 
are hundreds of sea lions and 
thousands of birds, the latter appar 
attracted by the voleanie warmth. 


alters 


active, Dr. Jaggar believes the island will 
Keep 0 : 


Engines Run on Fish Oil 


ibed on th in the 
leseribed on these int 
BctoberPorctan Screxck Moxy. 
Now two. French engincers, Georges 
Lumet and Henri Marcelet, claim suc- 
ess in using oil from fishes to run 
Diesel engines, which ordinarily use 
petroleum. ‘The heating value of 
ish oil, they found, was not great- 
ly inferior to that of mineral oi 
nor was its burning accompanied 
by. bad odors, as had been ex- 
pected. ‘The fishy smell of the oil 
evidently was destroyed by com- 
nustion. 

When Diesel engines are made 
in small enough sizes to be used 

likely develop- 

he teeming life of the sea 
may become an important source 
of motor fuel supply. 


New Aluminum Rival 


N THE manufacture of ma- 
chines and household utensils 
‘aluminum soon will have a re- 
markable rival, ‘The new metal 
ium, extracted from 
usly dumped away as 
‘waste, promises special value in 
making frames for airships and 
pistons for automobiles. 


Ohio, has found i 

Bio, has found in experi 
lasticity is four times that of aluminum 
tad twenty-five percent more than that 
of steel. 


gray in color, it takes a 
polish like that ‘of fine steel 

lay of seventy percent. beri 

juminum is one fifth 

stronger 


Berylliun ores, hauled out 
of feldspar mines in New Eng- 
Jand by hundreds of tons, have 
been thrown away 9 waste 

ie commonest type is known 
as beryl, sometimes worn as 
fa semiprecious stone, 


Antitoxin Victor 
Over Erysipelas 
'N THE everlasting battle 
for the relict of suffering, 


posibly the most. important 
Tnark of Progress: durlag the 


month is the announcement 
that erysipelas soon will be 
added to the list of vanquished 
diseases. At Bellevue Hos- 
tal in New York Doctors 
and Ken 

ve met sur 

the use of an 


. Mor. 
tality from the disease has 
Deen reduced one hall—* 
ten to five percent. ‘The anti- 
toxin was developed by Dr. 
K, E, Birkhaug, of Rochester. 


ce the reults of Which are 
umensurate with those ob- 
tained in the treatment of diphtheria.” 

In experiments to combat harde 
the arteries, Dr. Hans Guggenheimer, of 
Berlin, has’ discovered that very small 
doses of iodine apparently help quicken 
blood cine 


Further tests of 
the cathode rays fi 
by Dr. W, D. Coolidge of the General 
Electric Company have revealed that 
exposure of various substances to the 

rays gives them the power to 
prevent and cure rickets. Amon, 
ch substances are brewers! 
‘yeast, cornstarch and cottonseed 
il. Yeast exposed to the rays for 

seconds was found ten to 


twenty times as powerful in, its 
curative effects as cod liver oil. 
Motor Car Advance 


NEN, processes of, manutne- 
turing automobile rank 
aafts that will make new motor 


were recently described to 
ciety of Automotive En 

stead of being ground and pol- 
ished with emery, the crank shafts 
are by the new method honed like 
a razor with abrasive stones to 
make them smooth and true. ‘The 
honing permits smaller clearances 
in the bearings, thus materially: 
reducing Vibration and wear. 
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Fish Oil Motor Fuel—Newest Metal Surpasses Aluminum—Music 
Of Earthquakes Is Studied—Other Scientific Advances of Month 


Tiniest Particle 
May Be Etheron 


RE the electron and i 
A consort, the proton, 
after all, the ultimate 
tiniest ‘units. of ‘matter? If 
not, then what is the smallest 
thing in the tn 
Sir J. J. Thos 
British ph 
cared his belief that even these 
tesimal electrified parti= 
les are divisible. into. sil 
Simpler pisces to be revealed 
iy further stndy. Present thee 
ory holds tha every atom of 
inatter is composed of one or 
tore protons, around which 
‘one of more electrons. 
re atom itself is 0. small 
that jt takes seven figures in 
fractions to measure it. The 
ctron is 1800 tines as small 
n atom, andthe proton, 
tinier.” Yet even these, ‘Th 
re ficient Co explain all of 
ichavior, 
cer may be found in the re- 
rhable theory jt advanced by Capt 
J. See, U8. Nes mathematica abd 


icle of ether called 
the etheron, So bine are these ether par- 
les that they freely penetrate the earth. 
“It atoms of common gas such as 
hydrogen, nitrogen or oxygen be imagined. 
the size 


from a cigar.” 


Limits Seen for Television 


ITH the marvel of television 
achieved, many of us have 
believed that soon we shall sit by: 
oar freaides and "view. ditant 
‘events as they happen, but experts 
now express doubt that this dream 
wl ever bo reall 
Enormous obstacles, they say, 
sl and inthe way practical 
me eve fr ee 
tise iv the tye The 
best television apparatus developed 
ty the Bel Te 
Wabis to trontait & dese 
ricture only about three inches 
are—far 10 arall space, ene 
football 


kau 
even this requires the transmission 
of 49,000 dots of light and shadow 
every second to produce a true effect of 
‘motion—sixteen different scenes a second, 
each containing 2500 dots. Moreover, 
sich a picture now requires elaborate 
apparatus that would fill a room. 

‘To produce a picture four times larger, 


engineers say, would require the sending 
of a hundred thousand separate impulses 


a second, each reproducing a tiny spot 


Tides of Blood 
Present Problem 


AILY tides in blood pres- 
sure, heartbeat and other 
Tunetions of the human bod 
almost as regular as the tid 
of the sea, may’ be eaused by 
‘mysterious forces beyond. the 
earth, as are the ocean tides, 
Such is the recent statement of 
Dr. P. E, Morhandt, French 
soit who sugests that 
‘may be produced by daily 
ions in electrification of 


| 


the 

Tt is well known to phy: 
cians, Dr. Morhardt. points 
‘out, that the temperature of the 
body rises slowly in the fore- 
noon and reaches its height at 


of Tight or darkness. Such enormous 
speeds, they fear, may never be attained. 


Rain Making Yet Unachieved 


OSSIBILITIES of artificial ra 
ing are remote, says Charles Maurai 

French meteorologist, ina recent, sum- 

mary of present knowledge on this fas- 

shaking ction, Ooty when the atm 
here is. already 

moisture—a rare oceurrence—could 

be made, he say's, unless some way co 

be found to agitate the 

cloud and make thetn combine into bigger 

‘drops that would fall. 

‘Such experiments, conducted by J. 
Violle with small-scale explosions, have 
almost without exception proved fruitless. 
‘The mighty blasts set off not long ago in 


rom that of persons who are 
ing the da 

‘spor 

ing to Dr. Morhardt, that 


tions, or some external cause is affec 
‘us all in the same way. 


Earthquakes to Order Next? 


NOVEL way of exploring the 
mysteries inside the earth recently 
was suggested by Doctor It. B. Sosman, 


‘of the Geophysical "Laboratory, 
Washington, D.C, He proposes 
to produce artificial earthquakes 


by setting off small explosions, 
somewhat as has been done in 
France, or by dropping heavy 
‘weights on the ground. By measur- 
ing the speed an intensity of waves 
ocks, he be 


nis suggestion that 

the destructiveness of an earth 

quake may be determined by the 
rausie™ it prod 

the pitch of it 

sponding to the pitch of a musical note. 


1 pon ous chamber in London 9 masa a 

Shiv ttwoatne copes fr fermees mine sod In most quakes, he points out, the earth 

wihates back apd forth many ume ike 

atone apianostring. Just as the deep bass notes 

ticiete chica of an organ will shake the windows of 

atone inirel, while high treble notes have little 

ise a ft, a alow low-itcheeathuake 

Tir diets ce cami is okt pase tates MAY jown more buildings than & 
lita par ayen euch = baer fend wah high-pitched one that vibrates rapidly. 
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irling Wheels 


EDMUND 
M. 
LITTELL 


Ilustrated by 
B. J. Rosenmeyer 


seeshing. Waly! 


A Novel of the Automobile Age—In This Installment, 
the Most Thrilling Race Story You Ever Have Read 


THE great Game of Speed, as in the Gi Gil 
Herrick and big Jim W ere bitter rivals. ‘The feud 
dated bac 


‘It grew when the two 
gruelling competition of auto: 


‘desperate strug ‘against his powerful 
the Speed Game. Tn the development of the auto- 
‘had attained positions of influence—Jim, by 
ulations that were often shady: Gil, by long hours 
of discouraging labor in developing his own mechanical ideas. 
‘Through disappointment and adversity Gil was saved from ruin 
only by his own dogged grit, and by the loyalty of men who 
rallied behind him—Mac, the chunky Scotch foreman; Wally 
. the tow-headed machinist: Andrews and Morton, the 
salesmen, and Oliver H. Marston, the banker whowe fnencial aid 
‘Jim, thwarted in his attempts to destroy him, challenged Gil 
to settle the question of speed at the coming Vanderbilt Cup 
races: at the same time flinging the drunken boast that at Inst 
he had got” his old rival. Now read on: 


‘HERE followed months during which Gil's attention was 
directed to one thing—the construction of a racer. No one 
kkuew how much that machine cost. He had a privateaccount set 


up for it, and kept it to himself. And what a car that was! 

"Two years before, the Herrick pli drop 
forgings wherever possible. Spring shackles, connecting rods, 
vals; gear ther wa on tranamision set ‘Ut ad ove 
ears integral wit ts a roll forging —eve 
Kittle bell cranks that were parts of the throttle and spark cot 
nections were drop-forged. Phospbor-bronze castings had been 
all right when the quantities ordered were small: patterns cost 
‘considerably less than the great dies that had to be cut in 
blocks for use in huge drop hammers. But now Gil was using 
drop forgings —and going to even greater expense. He was using 
Ue new alloy stel gn the racer. 

4 as such was not new. A great deal of nickel steel, 
from one to five percent, was manufactured and used; for 
mostly. There was even some tonnage of Krupp steel—chrom 
nickel analysis—imported from Germany. But the new steel, 
chrome vanadium, had not been used before in America. 

‘One small mill had had the courage to undertake its manufac- 
ture, and was doing it right, ‘though progress wus slow It 
required special eare for special steel, with specially trained men 
to introduce it, Tt invalved tao many addtional cots for ordi 
tary shop equipment to handle it "Heat treating furnaces had 
to be installed, pyrometers, quenching tanks: the greatest care 
had ‘to be exercsed in al its heating. Shops were reluctant to 
undertake it, but not Gil Herrick. He saw the double, triple, even 
‘quadruple strength that could be attained, the toughness 
was almost unbelievable. The stuff just, wouldn't crystallize 
and break, and Wally Burns in the service department knew 
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how much trouble that would save. 
‘That was the steet Gil Herrick used, 
with furnaces, tanks, electric thermo- 
couple thermometers and all. He made 
springs, gears, crank shaft, even con- 
necting rods out of that’ steel, and 
followed the suggestion of a mill man 
as to what carbon content to putin 
‘various places—ninety car 
the springs, fifty-five in the gears, 
forty in the shaft and rods. He 
hollow-bored the crank shaft and rods 
to reduce weights. And he put om 
‘extra brakes. 


LREADY he had increased the 
braking capacity, with drums on 
the rear wheels besides the old trans- 
mission brake; now he enlarged the 
faces of his drums and installed a new 
woven asbestos lining. He even dis- 
cussed the idea of putting drums on 
the front wheels, but gave it up 
necessury, ‘To reduce weight 
more, he made the transmission and 
‘of aluminum instead of 
‘and hollow-bored the driv 
All to beat Jim Wenden. 
‘Winter melted into spring. spring 
‘warmed into summer, and a racer be- 
to roar along the roads out Mount 
/ with Gil at the wheel 
Vally Buirns beside him. Squat- 
ted low in the bucket seats, with the 
steering wheel so raked that it. was in 
Git's lap, and Wally with a hand 
which brought oil from the tank be- 
hind and forced it into the engine. 
Somme of Jim's men clocked a mile in 
forty-five seconds once, but that was 
all they could get. And Gil—he made no slightest effort to find 
‘out what Jim was doing. Until it was too late. 
Oh, dim had a racer, all right. Tt was running the roads out 
for his factory was oa the other side of town. 


Dearborn wa; 
And he was 
tot interested 
a couple of day 
ee twinkle in his eye, but said nothing except, “ 


ill driv 


Gil was. And 


Tittle attention to anything else those 
ddays, ‘The lure of spect in an insidious thing: it gets into the 
blood like that he failed to see what was going on in the 


rest of the world. ‘They all told him. Bob Legg said money was 
getting tight; Andrews and Morton said the car wasn't selling 
ts fst aa it should, Wally Burns had an indicator in his depart. 
‘ment—they were not shipping out as many spare parts as usual, 
which meant that machines weren't being used. And Oliver H. 


Marston 
“Gil, my boy, we're in for mighty hard times. Better climb 
diate roee l poues an fen te tects oes? 

‘There was so much of earnestness in those words. and they 
‘an authority, that Gil turned away 
drug of speed nt his attention to balance sheets, sales 
reports, and liabilities. ‘Too late. 


EALERS weren't remitting as they should. Cars were 

their hands, and when pressed for settlement. they al 
said they could not sell ears, so they had no money. All over the 
land bankers were growling. "Too much money going into these 
luxuries; too many automobiles. People can't go on mortgaging 
their homes to buy them; it must stop.” Hence mortgages were 
a drug on the market, and people with ready money were fright- 
ened at the clouds on the financial horizon, and hanging on to 
what they had. Panic was in the air. 

But even 50, Gil laughed. “What is « panic?” said he. “A 
state of mind, that’s all. Everybody thinks hard times—and 
that’s what we get. ‘This business is not dead: the automobile 
isnot a luxury. We'll go on, No matter what the bankers say— 
with apologies to you, Mr. Marston.” 

‘And that worthy gentleman shook his head. When it came to 
hanking he was a banker, not a friend. He had some stock in 
the Herrick outfit, and he was hanging on toit, but. . 


Gi hastened to do the honors opening the door und standing aside 
you came, jen. Come neato, 
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py, 
“fee you at the Vanderbint Gap. 


Toe sa 
“Whether we are right or not, there is a scarcity of money 

that is growing worse. "We're in for mighty hard tis 

you can save yourself, but there are many auto 


panies. . 
“That would go on the rocks anyhow," interrupted Gil, 
“Bat we'll pull out. Just because Jim Wenden would get a 
laugh if we didn't.” 
‘That was the mood when their annual stockholders’ meeting 


morale of those men and expericnced a litle of it 
His treasurer, Morton, had miserable statement; 


depressed, 
himself. 
his sales manager, Andrews, a worse one; Mr. Marsto 


tras lost haggard, for a big New York: bank had jut falled 
Sel be was i Seeesets pete atoms wih every fhe Sauer 
fd big Jim Werden walked in! 


1, jumped to his fet. “What are you doing here?” 
ttendin’ a stockholders’ meeting,” grinned Jim. 
“By what authority?” 
same kind you had at the 
i shat dnom sak” sett of ox a, “Sock, bought and 
for, with cash money—got any in your bank, Gil?—an' a 
few lovely proxies. Tcolected ‘em while you were gettin’ ready 
He tossed a thin bundle of slips on the polished table, and Gil 
picked them up. So that was why Jim had teased him into a 
Face! G's good friends in Wendenville had been persuaded to 
sign their stock over; the ones who had stood by peneoaen 
in those earlier days. 


"Tin shrugged. “Well, there's enough,” 
agreed with me, you were spendin’ a little too much time an’ 
‘money on racers an’ such. ‘They haven't had such an awful lot 
of return on their investment, an’ they agreed with me it might 
be well to have a capable receiver—excuse me, gentlemen. Per- 
haps [ better wait until our worthy president calls this meetin’ 
to order before I get busy.” 

If ever a man’s mind was chain lightning in a pinch, Gil's 


was during the next few minutes. Several heads around that 
table, too, began to take serious thought. Four of those heads 
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Iheat over pads of paper that were placed before each seat; four 
hands extracted fountain pens and wrote busily. It was not until 
afterward that they showed what they had written to Gil; each 
‘written slip was a resignation, to take effect immediately. ‘They 
were signed by Macintosh, Legg, Andrews and Morton, each of 
‘hom fa rane of alae Gat wa ch fo sal be 

tse in auch an emergency. ‘The meeting having been put in 
session, Gil’s plan was laid. He turned to the secretary who was: 
ready to take notes. 

* Rtiog Foote,” be said, and there was a light in his eves that 
promised something besides surrender, “will you be good enough 
to take this key—" handing her one which he selected from a 

ing and the envelope tat ware “Esergeay tat 
is in my private drawer?” 

Mise Foxter-she was the same light-haired lady of uncertain 
age who had been lis original office force took the key and 
‘started to leave the room. 

“Wait a minute,” growled Jim. 
meeting,” 

“Maybe you'd like to run 
that errand yourself, it 
‘suggested with agri ‘but 
itean't be done, ‘There's only 
fone penton here Who. knows 
ju ace that drawer is. 

liss Foster—" * 


“You're delayin’ this 


HE, 


back it / 
‘erin will ino 
the only one of them all who © 
ap to be at ease, 

Eflow's the recer coming, | 
Tim?" | 


Some sort of mutter, that | 


all, i 
Still got enough money to | 
buy set of tires fr it?” \ 
‘Well, ours seems to be able 

toc 
aah, here 
you. 

He took tho bulky white en- 
velope that she handed hi 
find hefted it absent-minded. 
ly, na one would test the feel of 
‘& baseball bat—or a club 


ver the roads fairly well— 
Miss Foster. ‘Thank 


“this meeting is ready to dis- 
cuss any matters that may 
come up. Csuppose we'll have 
to have the minutes of the 
last meeting read before we 
ean continue.” ‘They were read and approved. “And the 
treasurer's report, This should be very interesting to you, Jims 
make you feel at home, 

Tt was an abysinal thing, that report, and Jim laughed when 
had been finished and approved. then called for the Hloor. But 
before recognizing him, Gil made a little speech 

“Gentle 80 far as dollars and cents, assets and Tia. 
bilities are concerned, this company appears to be insolvent 
But it has something that very few organizations have—" with 
asharp glance at a frowning Jim. “It has the loyalty and devo- 

of son nen this game has developed, and not 
few of 1 7 
pull through. 
fact iF it were no 
fell as if by 


There Noney, 1 eet ence 
sary more.» WY donty 
Nemed?” Tears rose hn oes 


company 
with a glance at the 


in a pair of suspenders. But I 
nen, nor is building a racer the only 


He stopped. and looked into each face. He got a grin from some 
of them, too, for they had a hunch by this time that something 
food was coming. ‘There was an assurance about G. W.: a 
definite purpose was written on his lean face. It was as legible 
fas the two sharp lines that creased his cheeks. Something 
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was about to break. They listened expectantly as he talked, 
‘Did you ever play with dominoes, stand them up on end 
close together?” He illustrated with the envelope, holding it 
upright on the table. “And then did you ever push the end one? 
What happened?” Plop! the envelope fell flat with a sound that 
almost made them jump. He was looking directly at Jim Wenden 
as he did it, and Jim’s gaze dropped—to that envelope. “No 
need to answer; it’s a foolish question. But it illustrates some- 
thing. If this company topples, within twenty-four hours 
he ene whe Knows Law many baka fs Gove 
it. Thave papers there will bear me out— 
that vill set in motion certain legal proceedings—pardon me; 
T'm talking too much. Mr, Wenden, you have the floor.” 


like a week to me,” said Andrews after- 
ward. “But when L saw him begin to 
rumple—" Which is exactly what Jim 
Wenden did. In little, tiny ways. His 
‘eves wavered, the grin that had been on 
his face faded, the jaw line seemed to 
soften, and the out-thrust chin pulled 
Fook, Little sig 
The sa 


sy exp 
id nothing of the sort, 
ith that envelope turing over 


Tough, but he 
Tustead, 
and over in h 
the table. 


he glanced about 
Peer any tise bases 


glory. Ni 
else thought of it at the time; 
they were all thinking that the 
meeting must be adjourned 
while there was a chance. But 
he got to his feet and added 
what might be termed an insult 


and Gil 


President 
bowed silently. ‘There seems 
to be nothing of importance 
Micient to deserce this body 
dertion., Bok 
T want to 
ran, or those gathered about 
this table and all those stock- 
holders who are unfortunately 
not able to attend, the feeling of 
‘confidence in our president that 
Tam sure everyone has. (Cries 
Gh of "Heart. Hear!” from all of 
them—except Jim.) Every stockholder in this company 
implicit faith in the ability of our president to steer the com- 
pany through this time, and the best method of expressing such 
faith is to make a motion for adjournment with that under- 
standing. I therefore so mo 


‘VERY man there seconded it, and the motion was carried 
without a dissenting vote, for Jim had got up with a sickly 
smileon his face and was walking toward the door. Gil hastened 
to do the honors, openi standing asi 
Glad you came, Sim. Come again. See yom at the Vanderbilt 
p.” And after he had closed the door upon a broad back he 
‘made a little saluting gesture with his hand. “You're welcome 
to the T-head motor.” he added 
sm Hill did you have in that envelope?” cried 
d Gil walked hack to the table and opened it, 
‘while the whole bunch gathered round. ‘There were a few stock 
Certificates of the Wenden Motor Car endorsed in blank, but 
that was all. ‘There were no legal documents whatsoever. 
“If you'd asked we what I made out, I'd ha’ been stumped, 
laughed Lege. 
“fihnt did't ask fou.” 


playing fair, and he didn't know I knew 
ask me to prove anything on him—which I counted o 
been using company funds on the Q. T. to buy control of some 
other companies. More trust stuff, see? (Continued on page 153) 
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\wiation Needs 10,000 Young Men 


Flying Only a Step Toward Better Places as 
Designers, Engineers and Transport Chiefs 


WANTED: Ten thousand 
young men to qualify for po- 
Sitions in aerial transporta- 


HIAT'S a want ad 
which hasn't been 
printed; but it sums 


up the needs of co 


again. Tt says “to qualify 
for positions.” 

‘There are a few jobs 
ready now—for the men 
who ean find them. ‘That 
mea 
sual 


{y qualified man in certain 
ranches of the seience and 
fart of aviation there 
other definite needs, But if 
the public interest in 
mercial aviation eo 
to grow, there 
demand 
‘year {rom now ai 
years the ten 
‘young men who 
to qualify now will co 
into their own, Tt will take 
them from one to five years 
to qualify, and the jobs will 
be ready hy the time they 
that is what all the air- 
lane designers and 
neers and operators 
fervices T have talked with 
agreed upon. All put the 
emphasis on ‘something he- 
sides ying butal said that 
having to do with any phase 
n ought to learn to fly. 
“They all want to be Lindbergh,” 
said Frank Russell, vice-president of the 
Curtiss Aeroplane’ and Manufacturing 
Company. “Right now there are more 
good pilots than there are good planes 
for them to fly. But there is an immense 
field of opportunity in aviation, outside 
lot 


plane is @ chauffeur's 
job.” said “Merry” Merrill, 
tor of the Curtiss Air Service. 


pill 
are all the war ‘aces’ doing for a living 

? Are they pilots? Eddie Rickenbacker 
isn't, for one. And Lindy certainly isn’t 
going back to pushing a plane over a mail 
route. Everybody ought to learn to fly, 


By CALEB JOHNSON 


just as everybody ought to learn to drive 
Proportion of those who 


those whose main job is driving a car.” 

There are plenty of interesting and 
profitable things chap can do with an 
Airplane, but for the great majority who 
go into commercial aviation the big 
‘opportunities are on the ground. “Get it 


‘out of people's minds that 
aviation is merely an ad- 
venturous kind of sport, 
and into their minds that ii 
java wore repld means of 
transpeetation, aoa re Wil 
begin to got somowhere 
the development of | ai 
transit,” said J. W. Miller, 
Secretary of the Daniel 
Guapeaicln Fund for the 
Promotion of Aero ties, 
‘There is the key to the 
big tunities in avia- 
ta ranaportation 
carrying somcthing, people 
or goods, from ono place Lo 
another, Bi ain tp of air 
teganisations, development, 
of ports, charting of Hes of 
travel, improvement of ai 
craft —these are the th 
‘that some of the biggest 
men in the country, com 
tanding. big ton 
decided shall be de 
sew, opportunitice lie ia 
helping carry out this pro- 


“Amero of making 
hen exposed to salt 
rater; or a new alloy equal 
to duralumin which will not 
corrode, 

Simpler engines of equal 
cor greater reliability. with 
bi the best now made: perhap 
of the bvo-eyele type, perhaps engines 
the Distt spe, using low-grade fae. 

‘An effective muffler for the engine ex- 
haust, which will not reduce the power 
Det fre: pek 

ter protection against, fires perk 
4 noninfammable “dope” for fabri 
‘covered planes. 
Improved parachutes and other safety 


Radio apparatus with longer range and 
of lighter weight. 

Il agreed on one outstanding need of 

aviation, which offers the widest field for 


ships which will land at thirty-five miles 
or slower, use not more than 300 fect of 
space for landing and take-off, maintain 
flying speed as low as thirty-five miles an. 


iding speed not 
stable 

ally to correct flying attitude 
jected to mudd curreats, 
the ideals 

up ay a standard to ai 
petition for the Guggenheim prize—one 
‘of $100,000 and five of $10,000 each 
which is open for competition until the 
ceil of October, 1920, 

‘Dhe airplane that’ wins the $100,000 
prize may look entirely different from any 
plane now being flown. Dornier in 
Europe and Henry Ford in America have 
announced huge planes carrying 100 
passengers for the near future. I asked 


Prof. Alexander Klemin, Director of the 
Guggenheim School of Aeronautics of 
New York University, whether such huge 


planes were practicable. 


HE larger the planes themselves, 

the less need there is for the tail,” 
he said, “T would not he surprised to ace 
a big plane developed without any tail at 
ails {think that ithe direction tn whic 
‘we are moving. 

In the development of new plane and 
engine designs and of the different items 
Thave listed, the opportunities are 
i wz men who will beg 

the way is open to 
‘aeronautical 
cring in one of the five great schools 
ow give thorough courses by aid 
iggenheim grants—New York Us 


nology, the University of Michigan, 
Leland Stanford University and the 
California Institute of Technology. 


college, and th mers 
spent in airplane factories and 
in learning to fly—with that 


Preparation there are jobs 
traiting for you 


Il of our graduates have 
found places at once in aircraft 
factories,” Professor Klemin 
told me. “They have started 
in at salaries ranging around 
$65 a week.” 


rage young enginec 
college, gets in any other line of industry. 
“We take the aeronautical engineers 
from the M. I. T. as fast as we can get 
them, ‘Russell of the Curtiss 
company. ‘The construction of a modern 
plane is not done under the supervision 
of just one engineer, but of many, each 
specialist in one particular phase, After 
we had finished the wind tunnel tests of 
d agreed upon 
mi, the construction was delegated 
ich charged with 

And on 


ds, the finished job was 
Is heavier than we had 


some 16,000 
mily sixty. p 
caleulated.” 


sare needed i 
and thousands more will be with 
fe veurs, ‘The young man who begins 
to qualify in electrical engineering now, 


with a special eye to the electrical prob- 
Jems of aviation, has a chance like those 
which Eslison, Tesla and Marconi found 

‘made their own. Only an electrical 


like Mortis Titterington could 
ceived and designed! the earth 
inductor compass, which enabled the 
trans-Atlantic flyers to find their way 

id which will be an 


Tasked Professor Klemin how he 
thought the problem was most 

to be solved 
“Somebody may find 
‘of dispelling fox by 
lectrically charged sind strewn 
h which exe 
periments have been made,” he 
said, “but so” far nothing 
practical has come of this. For 
the present we must, depend 
upon improvement. in field 
nd in ravio signals, I 
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Thermos “Food Trolley” 
Carries Hospital Meals 


Know Your Motor Car 


SPEEDOMETER is an ii 
dispensable motor acces- 
sory—the only check you have 

| on oil, gas and tire mileage. 
automobile owners 
speedometers the ca 
head of tl 


Wandsworth Commo 
Insulated compartments 
tide by side within the box keep hot 
foods hot and cold things cold en 
route to the patients. The three- 
wheeled container, shown leaving 


London. 


the kitchen, has convenient handles 
that guide it down long corridors. 


Mica the Versatile Mineral 
HRISTMAS tree “snow” and 


but you should 
rive shaft ever 

few thousand miles, Unserew 
the knurled nut that holds the 
ct ol i ale athe 


tread n trananlscion ol Sahaion gration antetak, foc 
(to the hollow sleeve around | acco walls ate umoug, the vaned 
the Tinks that make up. the aide from mica, the trans- 


shaft. A. properly Tubricated 
shaft will last 

‘The coustant 
impa 


windows the 
Huge 
{Quantities of the sheet-forming min- 
valued for its resistance to heat 
electri 
lensers and other electrical ap- 
paratus, For its resistance to shock, 
used in motor goggles and 


Half Plane Half Dirigible sacs adapt i to dapraguns o 
IVE hundred passengers would Best af cue sates te Seaport 
ried by a proposed airplane-di rod ir ball the world's uty 

Rew Hampel 
of whet in 


fragn 


csign 
spellers, fying the 
Tt could take the air and 


Safety in Hub Light 


HERES, 22, unusual tasp 
that shows you the right- 
hhand side of the road when you 
drive at night regardless of glare 
from the headlights of an on- 
coming car. It keeps you from 
Funning off the road, and shows 
just how much room you can 
kkive the other fellow. You can 
dim your lights so. that they 
‘will not lind him without re- 
ducing your own vision. 

‘The position of the lamp— 
on the hub of the right front 
wheel—is made possible by drill. 
ex keke Ge tem op and 
attaching the lamp bracket to 
the axle, which does not_ turn. 
Tt throws a bright beam of light 
just where you need itdiretly 
in front of the wheel. When 
the wheel is turned. going around 
‘curves, the light follows it. 


Heat tight and cold tight "food tote” teay- 
ng kitchen in Bolingbroke Howpital, Wand 
‘worth Common, Londen, with food to feach 
Patients sither” piping het er eeeing cold 


Electric Eye Runs Factory 


Sharks Die in “Sea Desert” 


N THE south Pacific Ocean has 
been discovered the most. di 
spot in the world. According to Dr. 
Austin H. Clark, who helped chart it for 
the Smithsonian Institution, the place is 
devoid of any kind of life—either in the 
surface waves or at the bottom. No re- 
ggion on land is comparable with its li 
lessness. Ear bones of whales and teeth 
‘of sharks on the red clay bottom are the 
only remains of sea monsters that strayed 

into the “sea desert” and perished. 


Color Photography Nearer 


NATURAL color, photographs on 
Daper are brought nearer by a new 
process in which yellow, blue and red 
prints from separaie negatives are made 


of color-forming chemicals 
tize the paper before each print 


Trees Fight for Lives 
"TREES are continually fighting for 


their lives. ‘There are 200,000 known 
varieties of insects that attack them. 
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eeminincent of the rt "hoeve- 
{lor carriages ta this motor 
fr built af funk. He bs seem 
ring turned "around yea 
ovelneeringsystem of pulleys 


Frame of Giant Air Liner 


ORE th red passengers 
will be carried by a gia 
which Herr Rumpler, noted 
sirplane builder, says he will construct 
It will have a crew of thirty-four. Th 
illustration shows the desi 
aiolel of the duralun 
vised in its constes 


of Standards, the 
wave lengtivs of all the chemical elements 
be measured for a permanent recor 
‘of each substance’s properties. No two 
elements have exactly the same wave 
from hot samples 
spectroscope. 
enables workers to 


Tength charts ‘astronomers ean determine 
tars are made of. 
studies at the Bureau have 


possible to obtain, 


Autos Built at Home of Junk, 
Resource and Ingenuity 


HERE there's a will to have an 

‘there's 

there is not so a 

men have recently become motor car 
‘owners at costs of fifty cents and $18, 

With half a dollar's worth of 

Billy Van 

her a machi 

‘one of them at 


Kenneth Shand wi 
California boys, pat 
that actually runs—will 
the wheel and the other gears! 
Its steered by a novel system of pulleys. 
Lockhart, of Lox Angeles, built 
car ata cost of $18, using motoreycle 
speed 
Despite its 
weled machine is 
oul well by virtue of 
‘construction. 


A Bridge That Alters Shape 


world’s longest concrete “how. 
irder bridge, 


temperature changes. One end is pivoted 
its supports while the other can 
foewand or back. 


Noisy Oysters Spoil Survey 


ESPITE their proverbial reputation 
for silence, oysters recently forced 
S. Coast and Geodetic Survey to 


th 
change its plans for charting the Atlantic 
shore between Cape Hatteras and Cape 


Iaokout N.C, ‘To determine accurately 
the position of the survey: ship, u 
tater sound waves were to be tucdy a 
Slewhere: but when the delicate acoustic 
instruments were made ready. they reg 
istered only. the clicking “static” of 
ms : Uh all 
joint experiments reat 
Sdn and. the Const, Survey 
veloped the sound wave metho. 
When the survey ship explodes a minia- 
ture “depth bomb.” underwater sound 
waves reaching several shore stations 
ly flash back an in- 
stantaneous radio signal. With a map 
and a stop watch the ship's officer can 
thus determine his distance from each 
we station and hence his exact position 
wherever oysters are not too numerous! 


The 518, 
Wheel” motor sat” of Gayle 
Tocthare wich with ts we 
nang construction, is said 60 
mate 68 males an hour safely 


homemade, tree: 


Plane Crash Harmless Here 


Pare need not fear running, afoul 
kof & new tyne of landing field “bine 
Puller of the 

fat Fort Worth, 
ind should 


‘Texas. Its standard 


aa plane run into it, only’ a broken lamp 
lobe will result. “The old type lamps 
were mounted on mars, and 


several planes 1 it landi 
wreredataged. Other fieklsin the South 
‘west are arlopting the new lights, 


Earth's Speed May Vary 
HAT the spi earth, like the 
ts lazy’ days and 


up for lost 
recently advan 
Boss of the Duulley Observatory, Albany, 
N.Y: d members of the 
American ral Society, would 
‘account nicely for errors that, he found 
in the Greenwich Observatory’s caleula- 
tions of the earth’s speed. ‘These errors, 
which were noted also by Prof. E,W. 
Brown of Yale University, Ii 
ascribed by him to repeated n 
‘accuracies of observation. 


December, 1927 


POPULAR SCIENCE MONTHLY 


ro 


? To 
of paint, the 
Bureau of Standards recently ised 
a dozen samples to mark a Washington, 
Act. ‘Tove that withstand the 
tires wil 


H:: Jong will white traffic Tine 


fealth, wax cou 
iar sausages and roll 
Reports say that the 


Tish, the h 


Trees Cast “Radio Shadows” 


UEER facts about extremely short 
radio waves were discovered during 
recent tests on a five-meter transmitter 
of the General Bletrie Company to find 


tervening between 
the receiver cast 
“deal pol 
signals could be heard. 


Rubber Horseshoes 


UBBER shoes 
‘mules are rapidly 
favor, and the U. 8, Depat 

of Agriculture advises 
the animal 


Native Foods Best 


NIGHT vegetables that were 
first grown here by. the 
Indians now produce crops more 


valuable, according to the U. S. Depart- 
ment of Agriculture, than those of the 
whole twenty-four important ones that 
we have imported and domesticated in 
th ‘The original American 
vegetables, raised by the red men, were 
‘corn, peppers, pumpkins, squashes, 
tatoes and sweet potatoes, 
‘the Okt Work! frat came the 
caxplants and muskiclons 
wre accustomed to sce on OU 
Watermelons, ok 


A Boat That Can’t Capsize 


BOAT within a boat is the unsinkable 

life-saving craft recently demon- 
Strated at Belfast, Ireland. Even if a 
‘wave should tip it completely over, the 
passengers would remain dry, it is said, 
for the inner chamber is so hung that it 
always remains level. Within the smaller 
raft is a mechanisin for righting the 
outer shell whenever this happens. In 
the illustration below the new lifeboat is 
being deliberately tipped over: the swing- 
ing compartment that carries the occu- 
pants is retaining its upright position. 


Bicyclist Has Trailer 
to Carry Children 


3 cay to take the children for 
novel trailer to 

Now 
he wide ear- 
with a strap, 
‘and pedals along the boulevants. 


A Window-Envelope Contest 


JUST what makes « good win 
_velope—the sort with a t 


recently been stu 
‘Such envelopes 
a space on their 
lor varnish to make it transpare 
found satisfactory 
Howgh meer 
were more permanent. Object 
Sole gloat kay to canoe 
measured with a 
parency, and Ii to crack when 
folded, of the, windows were also deter- 
mined for various materials. 


New Air-Mapping Invention 
Y THE use of an entirely new sys 
tem of air mapping, Dr. Reinhard 
Hogershoff, German cartographer, hopes 
to be able to revolutionize the 
art, He plans to demonstrate 
his invention at Washington, 
D. C., where Government of 
ficials’"who are considering re- 
mapping the whole United 
States will provide him with an 
airplane, an expert pilot, and a 
hgtographer to try his scheme: 
Special sarenpicons suid 
project his airplane photograj 
large drum, where t 
‘show a “stercosco 
effect that would instantly dif- 
and valleys, he 
ing at a single 
point of known elevation, a 
contour Tine could be drawn 
touching all points equally high. 
Extensive land measurements 
would be unnecessary: Dr. Hu- 
gershoff says that his system 
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New Products of tile 


Nie i sit 


Plow Lays Radio Wire in Furrow 


Ratchet Gives Bicycle High Speed 


The ratchet drive ofthe bicycle taventad by Ree 
arin, allows the pean to be worked 


Glass Violin String Case 


i 
Alarm Clock for Dozing Acronauts 


svete ot height register built ato it, 
feta Ealloonie seep nd wake him if hi 


foventer, linet» taconite ahoown i the pictare 
‘with hie machine, wc has bewn tented wonceafiy 
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World’s Workshops 


‘Machine Skins Wire in Hurry 


New Economical Label Licker 


A Mirror That Tells Your Height 


Machine Tests To tet their lie and entrance, « Wootr, Oy pint bah ‘reten ros the eyes te Righet pint of 
Paint Brushes Si Sco bate a omnes ins 
aint 168 hem do alae ef robe, which ee ousted etal Wc begae The device bes proved cares 60 ar 


2 


Snail Is a Rip Van Winkle, 
Sleeping for Twenty Years 
TT XENTY ears of continuous sleep! 
sacitat te amazing slumber mark 
ld by a land snail, the propert 

Walter F. Webb, of Rochester, Ne Xe Tt 
followed “another ten years’ dormant 
stretch, terminated one summer when 
Webb ‘revived the snail. Now it has 
equaled Rip Van Winkle’s fabled record 
and still seems able to sleep indefinitely. 


Copper Hardened for Knives 


AR from being Jot art, en many sup- 
ose, t lening of copper is daily 
practiced by modern metallurgists. Cop- 
per scissors, knives and other cutting 
tools are used ina few places where they 
possess special advantages over steel. 
Alloying and “cold working,” the two 
wrls used centuries ago, are still 
el succentully; a recent new way 
lening copper is by the addition 
a nontaetalic chemical element, to 
copper-containing alloys. 


Lion “Packs” Hardest Punch 
ELE inn aw, the flip of 
Tt whi vl the kick of a 

Frows that animals ean deliver, 
upholdit 


of a lion 


‘The 
his 


is the most forceful 
title as "King of Beasts 


Lunch Wagon Trails Patrons 


it literally, by rolling itself to wherever 
the trade is fi Tt is a motorized 
colfee stall, which appeared recently on 
London streets. Its specialty is catering 
to the night workers and the theater- 
goers, many of whom do not wish to buy 
‘expensive dinners ata restaurant, but just 
cup of coffee and a sandwich, 

ie advantage of the motorized lunch 
stand is ite mobility, by which it can 
move in a few minutes to whatever sec- 
tion demands its trade. In all other re- 
spects it is neat, and modern and just as 
attractive as those of its competitors 
which are rooted to their foundations. 
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ChampionWomanNailDriver 


DB pop tem y @ woman can’t drive a 
al straight? ‘Some can't, perlape 
but. ‘Mrs. Benjamin F. Kennard, 
champion woman nail driver. She won a 
recent contest at Philadelphia in which 
wen competed. Each drove 
five nails into a plank; Mrs. Rennard took 
ths shortest tine, 


the 
ngs of a plane with the 
leton craft, used for 
an pil 
parts can be seen in operati 
tude the 
“why” of the controls 
actually takes to the w 
the demonstrator in the cockpit 
for himself the effects of the various levers 
aand gears upon the plane's parts. 


Two-Mile Bridge Projected 


IN the longest bridge in the world 
will cross an arm of the Baltic Sea, 
rR ith 
city, of Ragen wit 
Stralsund, ot the mainland, It ‘will 
traverse more than two miles of water, 
making it the longest railroad bridge ever 
built. "Its hundred-and-five-foot -h 
ill permit heavy boat traffic 
its nineteen long spans, 


Crickets Chirp Temperature 


HAT crickets are vocal thermom- 
ters is the astonishing conclusion of 
Bert E. Holmes after a four-year study of 
the insects. You ean tell the tempera 
Se, bs ooen by Calas She 
the chirps. His serena 
vailing temperature in de 
hit equals the number of chirps made in 
‘a quarter of a minute, plus thirty-seven.” 
‘This remarkable way of telling the tem- 
ture, the reason for which is impet- 
fectly understood, is said to be accurate 
to about one degree. 

“Snowy white” or tree crickets, an 
‘other observer points out, are the ones 
to, use_as thermometers. “The common 
cricket's chirps are more irregular. 


Industry Shifts Westward 


GAIN the center of industry of the 
A. United Sates hes moved westvard: 
he latest survey of the ment 
the Interior finds a spot about fifty miles 
southeast. of Chicago is now the mid- 
Point of industrial development. 

‘The real, or geographic, center of the 
nation lies’ near the middle of Kansas’ 
northern boundary. The center of popu- 
lation is in Owen County, Indiana. 
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Sprinter’s Sprinting Family 


IVE children of Arthur Duffey, of 
Boston, first sprinter to run 100 yards 


984 seconds, how promise of fllowing 
athletic footsteps, This 
nar Bostot 


hockey. He e 
seconds, 
John, Helen Louise, William and Roger, 


eittorright, all show promise. 


effects oF 


i, Mater, of thet 
prove true for. other 
Rive speeded up evolu 


rays the flies 


times! 


Sch sports occur i Nature ut wry 
rarely. “hey are believed to be the 
founders, by evolution, of nm 
Cattle breeders select such indi 
Prcferor ler has suggested wapecding 

fessor Muller has suggested a 
up of Neture thal may be applied to the 


“One Way Windows” Invented 


Y ADDING to glass extremely thin 
films of gold, an English inventor, 


nspat 
‘greenish color to.a person looking 

ing to look in sees only an 
opaque burnished gold panel. 


A Theater Curtain of Water 


HEN the curtain is due to fall at 

an outdoor theater recently com- 

pleted in Philadelphia, they turn on the 

‘The descending liquid wall, from 

‘an overhead pipe at the front of the stage, 

ive and beautiful screen. 

Colored lights play upon the waterfall 

while the “curtain” is “down.” To 

“raise” it, the water is simply shut off 
and the stage is again visible. 


World’s Smallest Scissors 


‘HE miniature scissors shown in the 

H Uhotograph above, have been, pro- 

veel by Los Angeles manufactirer, 

who calls them the smallest working 
shears in the world. 

The blades, which are less than an inch 

i ie 


53 


Ready to Breed Supermen, 
Says Noted Gland Expert 


'Y THE transplantation of glands, Dr. 
Serge Voronoff, noted surgeon, ‘pro- 
‘poses to create a race of supermen! In a 
Fecent amazing address to the Zoological 
Congress at Budapest, Hungary, he told 
of his successful experiments with aged 
rams whose lives he had prolonged, and 
whose offspring yielded more wool. 
ive me children endowed with the 
spark of genius.” he sai UT will 
breed a race of supcrmen. The mother 
who is the first to hand me her child for 
& rejuvenation operation perhaps would 
be the founder of a new and mighty 


Building a Hippopotamus 


IE first lifelike mounted hippopota- 
on. display 
iral History, 


ago, is really 10 
¥ of the hippopotamus’ sl 
makes it appear 
preserved. 0 Leon I. 
s taxidermist, and 
inventor of a celluloidiike substance that 
he had to use to modi 


“synthetic 
to the gen 
docs it deceive the eye, but 


A Church on a Chassis 


MOTOR car once used by I 


the organ on the extensi 
rear of the vehicle. 
Greenwood started his work at Wis: 
asset, Me., where a tabernacle was built 
and many foreign missions were sent out. 
‘Then the 
a rum runners’ car and built upon it the 
unique rolling church, with which he 
tours Eastern states, visiting, not only 
ies. but tiny communities having no 
thes of their own. 


Into the highways and byways gore thie Gotpe! Patrol, built on the chasis of a car once used by 


ootegeers: Lawrence B. Gretawoen, 


‘Wincamct, Me the miniater, iy thown at the organ, whch 


‘Scarred inuide and brought wut onto the extension platform when services are to be conducted 


Gigantic Water Lilies 
‘HE largest and most beautiful water 


id normal 
v of texture and faint coloring that 
is suid to be unequaled. 


Macready May Win Record 


through Lieut. John 
light it year, 
world's atte ord for 
airplanes. is the consequence of recent 
charges by the Aero Club of France 
against Jean Callizo, French flyer. ‘The 
celuly expelled Callizo and voided all his 

luding the world's record of 
‘on apparent proof that he 
it, barowraph chart with 
to i 


‘Another barograph, con: 
ed i plane by a Bleriot en- 
register 


sineer, Tess than 14,000 feet. 

Should the International Aeronautical 
Association, world aviation authority, 
support, the French Aero Club's action, 
the world’s record will revert to Macready 
for his 88,704-foot ascent. 


Fertilizer Made of Cocoa 


JX RESPONSE to the demand for 
fertilizer of nonobjectionable odor, 
the U, 8. Department of “Agriculture, 
through researches by its Bureau of So 

has developed a new, pleasantly fragrant 
toil enricher, Obtained as a by-product, 
inthe manufacture cocoa and cherolate, 
it contains valuable agricultural ingred- 
jents that remain after the food substances 
fire extracted. | Moreover, it has the 
aroma of a newly opened can of coco. 


Chicago-Mexico Air Mail 


NOW arrangements are neatly com- 
pleted for an air mail line from 
Chicayo to Mexico City, Harry 8. New, 
United States Postmaster General. is de- 
voting his efforts to the establishment of 
this latest link between the nations. 
Aviation progress in Mexico has been 
rapid; recent lighting facilities have made 
it possible for Mexican pilots to fly at all 
hhours of the night as well as by 
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Nickel-in-Slot Soda Water 

Dispensed in Ten Flavors 
CKELIN-THE SLOT soda foun- 
tains have been invented by FE. 
Gray, of Philadelphia, who has just put 
them in operation there and arranged to 
do so elsewhere. Not unlike the coffee 
slot machines in operation, the new de- 
Vices provide ten flavors. ‘Caretakers at 
intervals put in ice and take out nickels, 


Tiniest Iceless Refrigerator 


'INY cubes of ice are frozen by the 
smallest refrigerator in the world— 
‘remarkable model built by L. 8, Cooper, 
of Piqua, O., pictured below. An exact 
copy of ‘a popular make of iccless re- 
frigerator, the miniature device is onl 
ight inches high. Half an ounce of sul- 
phur dioxide is used as the cooling liquid 
as, and one of the valves moves one 
sixty-fourth of an inch to open and close. 
‘The two diminutive trays make twelve 
cubes of ice each. The condensing coil, 
behind the flywheel, consists of fourteen 
coils of one-eighth-inch copper tubing. 
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Queer Rivers That Fail 
in Attempts to Reach Sea 


UEER rivers that, 

sea, dotting the “Great Basin" of 
the West, have just been studied ex- 
tensively "by the Department of the 
Interior. They flow to inland lakes where 
the water vanishes by evaporation, leav- 
ing its dissolved minerals behind. Several 
thousand square miles of lakes are 
scattered through the basin, which ex- 
tends west from Utah to include Cali- 
fornia and Oregon. 

Largest_of these lakes is Great Salt 
Lake of Utah—shallow remnant of the 
nuge prehistoric Lake Bonneville. At 
another American “Dead Sea" —Searles 
Lake, Calif. are great potash beds. 

‘Abroad, the Dead Sea of Palestin 
most famous inland body of water, con: 
tains more than forty billion tons of 
valuable mineral salts. 


X-Ray Catalogues Minerals 


'WELVE-INCH X.ray 
‘of crushed samples of 
‘mineral are to be the basis of 
tion laboratory for geologists, first of its 
kind, at the University” of | Wisconsit 
Already 170 specimens have been “finger: 
printed” by the X-ray to identify dupli- 
cates without complicated ai 


Oil Tanks Made into Houses 


RUSTED cil storage tanks, no longer 
fit for use, have revently been found 
valuable, when split 
Tene torches, as houses for power pul 
ing stations. 

‘One such power house, near Eldorado, 
Kans., was constructed’ of sev 


‘et pumping engine that operates a 
tozen al wells: ‘The exhatst pipe is 
the right of the front. An undergro 
tank through which exhaust gases 
‘on the way out permits them immediate 
freedom—a use for abandoned oil con 
tainers of smaller size, 
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Aurora, 600 Miles in Ai 
Highest Ever Seen by Man. 


NE of the highest things ever seen 
by man, a remarkable display of the 
aurora borealis, or northern lights, was 
recently observed by Dr. Carl Stormer, 
Norwegian expert, who has made a special 
study of auroras. This one occurred at 
least three hundred miles above the eart 
and parts of it may have been as high 
as six hundred miles. These streamers 
ascended far enough to take on a rosy 
slow from the rays of the sun, already set. 
From a study of auroras, experts are 
able to tell 
the atmosphe 


h 
is less than a billionth of that at sea level. 


Broadway Glare’s 49 Rivals 


“white way 


Wy no means the 
‘according to a recent survey directed 
by W. D'Arey Ryan, director of the 


than fifty stre 
iantly enough lighted by elect 
be classed 

‘The investigat, 
tifically, placing 


How Not to Clean Dress 


LECTRICITY and gasoline did 

‘thorough job of clothes clean- 
ing recently in a house on the Teak- 
‘wood Dairy Farms, near Bakersfield, 
Cal ied by an employee of 
A.B. Tieck, owner of the farms. ‘The 
hiotograph’ below shows what was 
Fete of clothing and house after the 


the gasoli n 
house were severely burned. 
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Three Boats Battered to Bits 
Filming the Colorado Rapids 


FPIBST motion pictures of the treach- 
erous Colorado River as it swirls 
through the Grand Canyon were recently 
brought back by an expedition headed 
by CL. Eddy and Frank M. Blackwell, 
camera man. Twelve college students 
completed the party. 

‘Three days from the start, Blackwell's 
boat was hurled against a boulder in the 


= the photographer conti 
1 until knocked unconscious. 
film and operator were rescued. 
Before they reached the end of their un- 
cedented three weeks’ chute of four 
hundred a y rapids, they had lost 
two more boats 
saved the valuable films alone. 


A Bomber’s Balloon Tires 


HESE huge balloon cord 
big around as a man's body 
the punishment when the Army’s latest 


"Their enormous size, 
enables them to with 
shock of many tons. 


comes to earth, 
as shown belo 


He Goes Fishing with a Kite 


HEN James W. Jump, millionaire 

sportsman, goes fishing at Catalina 

id, Calif., he takes his kite along! 

From itis hung, by a long line. flying fish 

bait that skims the water in lifelike m 

ner, causing swordfish to rise and seize 
pole reels tl 


Year Breaks Health Record 


Fewer persons 
holders died 

ng the year's first half than in any 

corresponding period previously recorded. 

‘The nearest approach to this health 

was made in 1921, 


Measuring between Atoms 
the distance between the layers 


the General Electric Compan 
laboratories, recently tol 

‘Chemical Society. 
it is possible speedily to 


predict the 
properties of untried metal alloys, saving 
Years of actual test. 


“Vest Pocket” Balloon Trip 


IN A balloon which, when deflated, he 
Leo Stevens 
nt flight 
dacks from Englewood, 
7 quarters that 
inad to stand erect, Near Lake Clear 
Junction Stevens released 4000 cubie 
{eet of gas, folded the balloon and boarded 
‘a train for Saranac Lake, N. Y. 


recently minde a 


What Do You Want to Know? 


pleased to answer reasonable ingui 
‘on subjects in its field, Send stamped, 
self-addressed envelope to Information De- 
partment, Portia Sctexce Moxraiy, 
250 Fourth Avenue, New York City. 


56 
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Cooling Huge Radio Transmission Tubes 


tom at Bellmore, N ¥., cools 
4,000" gallons of water hourly 


Airdrome Afloat 
Near Completion 


THEN 
sig mon 
Lesion, lars 
vest powerel Ma- 
wal veusel inthe work, 
ville ready’ to pt to ea, 
ports my Sh 

fre putt 
pe 
dows airplane carrier’ si 
Quincy, Maas, where abe 
ar Inanched” two ‘years 


Originally the Leri 

nally ing 
ton was to have been a 
battle cruiser, but disarmament. plans 
changed her to a mother ship for aircraft. 
She is 874 feet long, with the entire deck a 
fying surface. Elevators that hoist 
planes from storage in the hold stop flush 
with the cleared deck to make this pos- 
sible. Steam-clectric power includes elec- 
tric motors developing 180,000 horse- 
power, giving a thirty-three-knot speed. 


Earth Tides Likened to Sea’s 


BECAUSE itis by no means rigid, our 
crust rises and falls like the 


the next 


is occurs, 


and Geodetic Survey, though difficulties 
have so far prevented exact measure- 
ment. 

‘Another thing that makes the crust of 
the earth heave and fall, says Dr. Lam 
bert, is the pressure exerted upon it 
spots by the rising tide of the ocean, 
Atlantic tides have caused an observed 
carth bulge at Wiliams Bay, Wis, 800 


TUR thousand gallons of water are 
cooled each hour to keep down the 
temperature of the giant tubes a 

radio station WEAF's new fifty-kilowatt 

transmitting station in Bellmore, N. Y. 

‘The great water cooler is equipped with 

huge blower fan that chills the circu 

Water much as docs an automobi 

radiator. 

‘Another striking feature of the new 
radio station is a set of huge fixed con- 
densers. Though each stands higher than 
a any its ctual capacity ino more 

square con 


ipment and many 
cothers in the Bellmore station, designed 
‘and perfected by some of 
the foremost radio engi- 
neers of America, make 
the station one of the 
most efficient of its kind in 
the world. Yet plans are 
already under way for 
improvement, and 50 rap- 
idly is the science of radio 
advancing that the plant 
may, be utterly changed 
within a short time. 


December, 1927 


Gas Made from Water 


By New Electric Cell 


CONOMIES in manufacture and 
of gus are promised 


igh-pressure electric cell that 
‘manufactures it from ordinary water 
alone. It has long been known that when 


strong electri eurrents are pasted through 
water, hydrogen and oxygen gas are pro- 
duced at the electrodes. The new cell 


compremed gas auited 10 long insane 
transmission. 


Nearly 5,000 Aviation Pupils 


EVENTY-NINE flying schools 

throughout the country have a total 
enrollment of 4,739 students, a recent 
questionnaire discloses, Army 
training camps say more than 1,700 Air 
Corps ves, National Guard and 
R.O.T.C, students took summer courses. 


Monoplane’s Unstrutted Wings Hold 17 Men 


the wings of a new type of mono- 
plane near New York City to. dem- 
onstrate in a striking way its builder's 
claim that struts to brace them could be 
ini ‘This cuts down the wind 


pe men recently stood on 


males Taternal cantilever braces 
jeep the wings from sagging. even 
such a severe and unusual test. 


When Sea Gets Out of Gear 
UGE waves or swells that rise unex- 
pectedly out of a calm sea, such as 

the one that recently rocked the liner 
France as it was about to eater New York 

‘explained by G. W. Little. 
'y hydrographic engineer. Three 
dierent causes may produce sucha wave, 
Most likely was the coincidence that 
several small waves, starting in as many 
distant storms, happened to meet crest 


to crest in.a single spot. Again, a fast 
‘coming tide may cause a "tide sear,” 


oF 
ined wall of water at an inlet duc to 
the friction of the bottom. And some- 
times when masses of water of widely 


different term 
or wave may: 


ture meet, a great swel 


Produced, 


“Vacuum Bottle” Buildings 


UILDINGS and whole cities of lass 

are the amazi of William 
Orr Ludlow, noted New York architect, 
going much farther with an idea noted in 
Porcuan Sctexce Moxtitx for Sep- 
tember. 

“The use of glass,” says Mr. Ludlow, 
“is the next logical step in the evolution 
of the window. ‘There would be two 
shells of glass to a skyscraper, eehteen 
inches or so apart, leaving. space to 
iade into at least a partial vacuum, 

“T believe that it will be possible to 
heat and cool glass skyscrapers in. the 
sume way a vacuum bottle is used to 
‘maintain heat and cold.” 
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Good Airplanes Built 
In Many New Designs 


NN WHAT direction i airplane design 

Teal Il directions,” 
ayn OGL. E Clete sl cogiace o's 
great airplane concern, There is no 
“'standant” type of machine: never be- 
fore have so many craft of utterly differ- 
cent structural and mechanical design been 
proving their worth. 

“Tt would be most unfortunate for us 
to try to standandize at this time,” says 
Col, Clark.” “The longer one observes 
aviation the n 


Bridging the Hudson at Last 


T LAST a mighty bridge is to span 
the Hudson River to connect New 
York City with the New Jersey shore. 
Amid the rattle of eranes and the puffing 
the foundations for the 
he great span are alrea 
see oe cone 
below, beneath the shadow of the Pali- 
sades~the high cliffs that the finished 
highway will 
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Race Horses with Glasses 
Run Faster, Tests Reveal 


'HE better a horse can see, the faster 
he can run—this was the theory re- 
cently applied by Dr. Ernest E. Emons, 
of Akron, O., to increase the speed of 
race, hors, "Tests that he made, with 
special instruments and powerful lights 
made him sure that one horse out of 
every ten suffered frou defective vision. 
Odal-shaped “specs” for racers were then 
tried out at Lexington, Ky it 
said, the animals’ time for a quarter mile 
vras often bettered by as much as three 


ee rey verage rate of animals 

in many test 

withand without 

Jasseaconvineesd 
ctor Emons 

he was right. 


“Four Byes" ie not 
the name” of thie 
horse 'of the E.R: 
Bradley racing sta 
Bie, but with hie 
gover "apecs"” he 
Feduced his time for 
the quarter mite 
early thee seconds 


piers. To 


{form theve bates for Ainericn'sgreateat bridge mighty cranes wil pour countles tons of concrete 


Mystery of Blue Geese Is Solved by Science 


HEN the National Zoological 
Park at Washington, D. C.. dis- 
covered that the eggs must be 

dampened before they could be hatches, 

goologists h frst glimpse of baby 
ibitants of the 

pi Valley. For this dis- 

ished feat, the park has just re- 
ved the silver medal of the Societe 

Nationale d’Acclimatation, French as- 

rociation to promote the artificial migra- 

tion of plants and animals. 
Eggs had been obtained before, from 
captive pairs, but never hatched. 


Amphibian Commuting Planes 


‘OW a new type of amphibian plane 
especially designed for the com- 
muter is being built by a Farmingdale, 


N. Y., concen. Folding wings enable 
it to be sheltered in a boathouse sixteen 
feet wide. 


protection from the wind that a passen- 
ger may light a cigarette as easily as in 
a smoking car. 


Flies Go Six Miles a Day 


IME flies; you cannot—they go too 
fast,” was a time-hogored catch 
phrase, until recently the U.S 
Entomology did that very 
flies, it found, often made 
five or six miles in twenty-four hours. 
Some 234,000 flies of different. species 
were obtained for the unique flight tests, 
which were conducted in ‘Texas. 


rapid-spreading vine whose half-inch, 


thorns play havoc with motor ear 
tires on country roads, The illus 
tration shows L. 8, Nevill 


county horticultural commissioner, 
ha single vine f 


nts spread 
y its prolific seeds, 1.500 
square foot, that mature all year 
round and force a continuous battle, 


Census of Lightning Flashes 


and isolated observers now report on the 
thousands of flashes estimated to. occur 
each minute somewhere on the earth. 
“Thou ‘total amount of energy set 
Sanby igbesianis bgevno beemeaoen 
—far greater than all the power used by 
‘mau—no complete figures are obtainable, 


Battle Tanks Talk by Radio 


PADDED beaones and tex-foot 
‘aluminum tubing aerials that would 
Iie down for low bridges recently tmade 
possible the fir, radio. communication 
Between war tanks in action. ‘The ap- 
tus was invented by Capt. Kk. E. 
Hartley, British Territorial officer. 
Hitherto the roar of the tank motors 
and artillery made conversation among 
Crews, difficult. With, the thirty-wath 
transmitters and seven-tube receivers (0 
take delicate tuning unnecessary, two 
tanks Six miles apart talked. with each 
‘ther and with a base twelve miles away. 


3 


1 Activities 
and Products of 


Original People 


Nove 
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‘The Greatest Woman Cabinetmaker 


Mrs. May Oithert, seen below in her Oaltund, Calif 
shop, produces rare artworks in wood snd directs and 
brates instructs a corps of men and weamen anita 


=| 
Bicycle Glacier Climbing 


equal to climbing the Alon on wheels 
feos the recent fot of Riel 


sai 
=a | 
Telescope of Plate Glass 
Cithert Lucninghomer, Fremoot. Nebr, 


Balle his ‘own telescope, rinding the 
inety power reiector Toot plats ges 


Propeller Serves as Airplane Brake 


‘The motor and wheels on the center f this aleplane peo- 
‘eller vary the pitch of the binds atthe Age's wil ys 
EE Carat, inventor, photograpbed with the device 
Wines the pitch isreverad, he declares, the peepeter wil 
ectas a brake, ianding the airplane fa Wie fx length 


Aluminum-Wheeled Car Built in Spare Time 


POPULAR SCIENCE MONTHLY 


December, 1927 


— House While You Wait 


strong. "A 20-oot one weigh 480 pounds 


eA Hot Water Pipes Freeze First 


(OF wate pipes ree quicker than 


pes are usally ud 
fone would think heat could resist freezing 
SSoocetons beter teen ool 

‘The first laboratory demonstration of 
this fact, made rec 
burgh by Leon McC) 
nicer of the. Westinghouse Electric 

facturing Company, has now giv 
“entific explanation of this seeming 
Violation of natural laws. 
‘s possible explanation, McC 
loch’ set’ up laboratory apparatus and 
after two weeks’ intermittent. work con- 
Vinced himself and other workers that 
his theory was correct. 

His new explanation is based upon the 
well-known fact that water is densest or 
Ireaviest a few degrees above freezing. On 
tither side of this temperature, thirty-nine 

Water is lighter. For 


his experimenting follow 
small change in density is enough 
to set up a circulation when the lighter 
thirty-two-degree water is at the bottom 
‘of a vessel and the heavier thirty-nine- 
degree water is at the top. 
"Suppose we take a closed pipe filled 
with water and cool the lower end very 
slowly. When the water falls below 


JOON America may have 
built. while 
gathered at M 


picces of “lumber” i 


{A finiahed concrete board house at Matba, N. ¥., which wor erected in 
ew hour. The work a slmpliity laf. Greaves are made ia the fous 
‘abe, taro which the consete Boards ae 


‘The inberstory apparatus that proves why 
thot water ia a tube feet soamer tha ced, 
‘ted Lows McCillck, research engineer who 
tnade the experiment” He cosled wate in one 
{be kept ie warms i the other and proved 
that’ she cooler quid circulated. the more 


thirty 


c degrees it becomes lighter 
than the water at, thirt degrees 
above it. ‘The colder but lighter water 
Fises, Thus a circulation is set up. This 

tion, however, docs not extend all 
ip. but takes place only below 
that point where the water is densest, 
‘which is where the temperature is about 
thirty-nine degrees. 


Shi then wired together 


16 cost 


said to possess the 
at even less than t] 
welling - 
the Jong ‘T-shaped planks— 
ligh—replaces 
in place in 
minutes, 
the March, 1927, is 
sue of Porcian Serexce 
Moxtuty the concrete 
land steel houses of Euro- 
pe rnters. were 
In this coun- 
erbert 8, Stoneh 
of New York City, an 
wep Winston, engin 
‘sought with the cooper 
tion of Columbia Uni 
tod 
retnral 


fiftee 


doped in, the 

ories, ‘This 
is reinforced by wire mesh 
and steel rods embedded 
in the concrete, 


hove this point th 
ver, ant, since i i 
ler water below, it 


pon tbe eight of the 
degree point above the place 
of freezing temperature, 

“In the cold pipe it will be miu 
than in the warm pipe. The circulation 
in both pipes tends to keep the water at 
the bottom from freezing, since the 
ccoldest water rises and the w 
falls. more water 

lation in the cold 
icult to freeze 
that pipe than the 


same thing. ‘There 
is often a horizon- 
tal stretch, along 


fore the pipes pass 
a freezing cold 
space through a 
floor into a slighty 

warm room 
above 
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Useful Tips for Radio Enthusiasts 


New Socket for A. C. Tubes 


What Limits Distance? —Reviving Failing Batteries 


EVERAL forms of alternating 
‘current tubes are on the market 
that are operated by means of a 
heater element that is electri- 
cally insulated from the surface 

electrons. A tube of 
type must necessarily have at least 
five terminals—two for the current to op- 
erate the heater element, one to the surface 
that sends out the electrons, taking the 
place in the radio cireuit of the usual 
filament connection in the radio circuit: 
another for the grid and the remaining 
for the plate connection. 

me manufacturers have solved the 

probe by using the co 

socket in 


ye fant to rewire or alter- 
‘nating current operation, but if you are 
brildtng a complete new receiver a neater 
job can be done with the alternating eur 
rent heater type tube, shown in the 
tration, and the use of the special five. 
prong sorket that is specially adapted 
toile 


Emergency Battery Measures 


ADIO receivers operated completely 
by dry cell batteries often are pre 


ferred by peo eple who are away from home 
1 comsiderub of the time and 
‘who consequent 

at infrequent 

from home for a month or two ou don't 
have to worry about a dry-cell-operated 
receiver. The batteries will, of ‘course, 


age somewhat while you are away, but 
‘you don't have a storage battery to seul 


to. service station to make sure that it 
will be in good condition when you get 
io depend: 

fowever, a receiver that Is on 
dry cells to supply the A-current is sub- 
jest to one annoying trouble, 


‘The dry 


sngth. Then it begins to die out 
again and soon you have the theostat full 
on. After that all you can do is to sit 
there and listen to the fading music or 
fight report until it disappears. 

‘There is one emergency measure you 
can take to get you through the desired 
rogram. In most eases the A-current is 
supplied by a number of dry cells con 
nected in series parallel, With three-volt 
tubes stich as the 199, six cells are con- 
nected in two series of three each and the 
‘two rows are in parallel. 

‘When you are satisfied that you can’t 
get any more operation out of the bat- 


teries arranged in this way, disconnect 
fone set of three and connect one of the 
group in series with the three cells of the 
other group. first making sure that the 
rheostat has been turned back at least 


wach 
drops too low to properly 
heat the filaments of the tube. 


How to Build Your Own 
Electric Radio Receiver 


will in 
neer future in the columns of our 
Home Workshop Department. 


Balancing Condensers 


SIDE from material and workman: 
ship, which are, of course, ime 
portant, the electrical’ measurements of 
type of variable condenser are the 
points that determine its adaptability to 
any particular usage, Electrically speak= 
ing. « variable condenser has only two 
measurements. ‘They are the maximum 
and minimum capacity. If the particular 
‘capacity you desire at any given point in 
4 radio circuit is within the limits of a 
ren condenser, 
fi regardien o 


condenser ax a balancing « 
merely because the amor 


ny coil to 
arious re eagth, for 
exactly the opposite reason, ‘The maxi- 
umn capacity of the halancing condenser 
would be far too small to. effect. the 
desired result. 


What Limits Your Distance? 


TILE geod tone quality combined 

with adequate selec the 
ideal most ought after in radio eceivers 
and, the craze for distance 
reception has died out to avery’ large 
extent, there still is ‘demand for 
‘ets capable of bringing in distant sta- 
tions. This demand comes from radio 
listeners situated in parts of the country 
‘where there are no local. stations, or if 
there are local stations their programs ure 
not worth % 

If you are in such 4 locality you must 
have a set capable of bringing in 
stations or else go without adequate 
radio entertainment. But no matter how 
much you are prepared to pay fora radio 
‘outfit that will do what you want, there 
are certain limits beyond which it is 


a to go even if you are a 
sin 


10 any appreciable degree. In 
distance reception the strength of. the 
definite relation 
IL the statie 
s to be higher than the level 
of the signal strength, there is no known 
‘way of bringing in the distant station s0 
that it will be worth listening to. 
Tnereasing the power of the receiving 
set does not help in the slightest degree, 
because the static always is amplified 
to exactly the same degree as is the 
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Why Can't I Obtain 
Sg "Tone Quality? 


te 
ie 


How You Can Tell Whether Queer Music 


Is Fault of Broadcasting or Your Own 
Set—Ways to Locate and End Trouble 


By ALFRED P. LANE 


F ALL the thousands of engineers is to convey exactly the 
rations produced in the studio, but a 
weakness may develop in any ‘link of 


P 
furniture. Formerly it was believed that 
all the sound that did not reach the 


only. as 


s weakest link, tone quality microphone direct should be absorbed by 
padding on the studio walls, It was 
found, however, that the resultant music 


more of the effect y 
orchestra in a large hall. 
If the microphone, heart of the broad- 


1 the sees of tink an 
fire shown the var 

‘our Heps thee make 
tip "the chain of 
‘operations needed to 


equipment when 
in the broadcasting ¢ ipulses, distortion 
ire to result. From the microphone 
quality scems the electrical equivalent is sent to the 
below par some evening, it will be worth speech amplifier and here the impulses 
while to know with certainty that your are built up to far greater volume, By 
receiver is not at fault. careful adjustment carried on. continue 
‘All sounds, whether of a violin, a bass ously during broadcasting, slight. defi- 
ruck running over cobblestones ciencies in the microphone may’ be com 
pensated. Carelessness of the monitor, aa 

is called, will spoil the tone quality. 


waves of vibrations that reach your ear. DY TI link, the modulator, the 
It is quite difficult to produce a sound ID electrical impulses are further ampli- 
made up entirely of vibrations at onefre- fied and arranged in a form suitable for 
‘quency. A tuning fork under ideal con- impressing on the eurrier wave produced 


litions comes close. by the transmitt forms another 

‘Your ear distinguishes the musical link. id under modu- 
instruments and human voices by the distortion, so this step has 
relative strength of these faster vibra- watched. 


tions, called overtones. If some overtones 
ted fom theantenna are lost or suppressed, you either fail to ia, where they 
travel through space recognize the type of instrument or the are radiated into space, About the only 
not life- chance for distortion at. this link is the 
Bombe eflect of near-by steal work in 

i the energy of the 
tarde othe wave or in oradation tht 
produce similar trouble. However, 
this matter is gone into thoroughly dur- 
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ing the preliminary testing of the station, 
so it is not likely to erop up unless a 
tional buildings are erected in the neigh- 
borhood. 

‘Once the broadcast ener 
into space, the engineers 
control of it nor power 0: 

Fading of these” troubl 
is produced, the experts say, by two 
branches of the same wave being “out of 


xy is radiated 
ve no further 


Is that carry the higher 
tones of music or speech, 


‘OUR own antenna is the next Ts 
So far as tone quality is concerned. 
practically nothing ean happen to affect 
Me"Of otis i the antennn too low oF 
too short or the insulation is bad you will 
et weak signals, but the tone will be 
inht. 
‘Once the signal reaches your receiver. 
all sorts of troubles may cause distortion: 
With the average 8 
two tubes 
Frequencies. 
not cause tr 
working tnd 
there is w strong te 


or they may actually he ¢ 
time wh 


the set is in operation, 
that are not properly neuteal- 
ple together, run down 


rent may 
‘quality sulfers because the signal is dise 
torteil 
‘After the signal ix amplified by the 
radio-frequency amplifier tubes it is fed 
to the detector—th Here 
other forms of disto 


of the wrong value, ‘The plate 
ray be too high oF too low 


ge to the first stage of 
of 


It should amplify. 
tand to the same extent. If it does 
tube is in good condition and is wor 
with correct B and C voltages, the signal 
will pass amplified but otherwise practi- 
cally unchanged to the last audio stage 
of the power amplifier. Of course, the 
audio transformer that operates the sec- 
fond stage 


‘one quality is 
size of your power tube. ean get 
perfect tone quality out of the ordinary 


POPULAR SCIENCE MONTHLY 


Q01A tube used in the last audio stage, 


but hardly enough volume to be proper 

heard in a small room. All the power 

tubes do is to boost the volume and keep 

the tone quality right. You can’t do that 

with the 2014 tube, for the minute you 
e worth listening to distor 
oeause the tube is over- 

volume 


fier or power amplifier 
them into air vibrations that you 
of its own and 

ed 

as perfect only if it 

reproduces accurately 

the electrical impulses 

in the form of sound 
or subteac 
thing on its own 
terms 


the loud- 
speaker are importa 
et the wrong com! 
cate ov 
oF an echo 
‘The reception of th 
your ears completes t 
y seems bad when you are 


at fault. 
the source of the distor. 


‘troubles in the radio- 
frequen jo-frequency end of the 
set, Lune-in the nearest broadcast station 
‘and try cutting out the radio-frequency 

stages, one at a time, 
trouble. If the local 


necting 
ud to the antenna and groun 
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is causing the trouble in the radio ampli- 
fer stages. 

‘Connecting headphones in place of the 
first audio transformer will tell you if 
there is anything wrong with the audio 
amplifier, because the au 
ive as good tone quality” as you ov 
harily hear on the headphones from the 
detector. 


ers is about the only 
we amateur radio fai 
and effort but that is 
wny worth while things. 


Dintorton that wil 
fepeoduction | may 
be produced ia ony 
of the radio tes 


> HUG 
Hire 
He an 5 


ial 


ba ~ 


TTT 
ee 


Za halt 


7 


Herein « novel bed invented in Germany for lavalide and 


‘perms who sdon’t like to get up for breakfast. 
Nomewhat like barber or beauty parlor halt” The bots 


{em bends down aid the top up. A table moves with the 
‘echaclam, so that It a always conveniently near you 


Mental H. 


Give You 


Six Puzzl. 


UZZLES that have more than an 

Jamusement value, because they 

tin the mind to think fat sod 

straight, are presented on this 
page each month by Sam Loyd, the 
world’s foremost puzzle maker. “They 
show conclusively that a puzzle can be 
fun without being nonsense. See how 
quickly you can answer the problems 
given. ‘Then turn to 141 to find 
the correct answers and the time allowed 
for obtaining them, and see if your mental 
‘machinery is in trim, 


Alphabetical Arithmetic 


‘HE letters of a 
certain word 
‘were numbered con- 


sum was 


once, 
the correct total set 
down. 

Tn our sketch the 
thirteen figures. in 
that sum and total 
have bea trans- 
Inted into the ten 
letters of our word in keeping with their 
assigned namerical value. 

fow we are required to substitute 
figures for the letters. It is a test of one’s 
ingenuity in word construction rather 
than an arithmetical exercise. If you 
work out the answer, which you can find 
by turning to, page 141, in, the time 
llowed you will show rare aptitude. 


Finding a Hidden Science 
'N THEIR given order write down 
ards to fit the following definitions: 
Leave one country to settle in another. 
Battle. 

A larder. 

Now if the line is composed of the 
correct words, you can strike out of them 
words to fit the following defini 

A cavity in the ground. 


A fireplace. 
‘Abundant. 

Breathe laboriously. 

‘The remaining letters, in the regular 


order, will spell tl 

This test of one’s readiness with words 
‘nay call for twenty minutes’ time. 

‘You will find this no easy problem, but 
if you can solve it you can tilate 
yourself on your alertness of mind. See 
what you can do, ‘The correct answer and 
the reasonable time to work it out are 
given on page 141. 


‘name of an important 


sive me one of Your pennies and then you 
and T’can each buy an orange and baby 
can watch us eat them.” 
allow many pennies did the children 
‘This little exercise in mental arithmetic 
should not require a great deal of your 
time. Turn to page 161 for the correct, 
answer and the time allowed for solving. 


A Roman Mob 


N OLD-TIME. stage manager was 
telling of his ingenious method of 
producing a Roman mob scene by march~ 
ing a handful of supernumeraries around 
the back “drop.” 
_ “How many were in the circle?” we 
fecal 27 dite reall cay, 
lied, “but I was in the procession, and 
four fifths of those ahead of me added to 
one quarter of those behind me equaled 
our total number.” 

From his statement we are to figure 
‘out how many men constituted that 
Roman mob. atical perm 

‘ry your mathematical perspicacity 
‘on this, then see on page 141 the correct 
answer and the time allowed to find it. 
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“am Loyd 
’orkout 


- Brain 


Puzzling Criss Cross 


vwuired to draw three straight 

‘ss the circle pictured below, 
tice seven separate inclosu 

containing one arrow. 

* corral those seven arro 

race construction cals for 

accurate judgment with 

‘tance, angles and align- 

mu ean find the solution as 

141 in the time allotment. 


Dissecting the Moon 


E ALL know now that the moon 
isn't really made of 
and anyone who thought 
would be quite properly la 
for the sake of a problem let 
that it is and that it is reall 


how many pieces can that crescent cheese 
be cut by four straight slashes with a 


knife? 
“e are asked to draw four straight lines 
across the rectangle, the lines being criss] 
crossed in such a manner as to produce 
the maximum pos-| 
sible number of seg- 
mints. wibin the 
‘crescent. four 
lines would produce 
considerable num~ 
ber of pieces, but. 
the problem’ de- 
‘mands the four lines: 
that produce the 
greatest possible 
number. Here is a 
hard test of your 
abilities. To find the correct solution and 
the time you should require to reach it 
turn to page 141. 


Sam Loyd has prepared another set of| 

his fascinating new test puzzles which 

will appear in next month's issue of| 
Poputar Science MONTHLY. 
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Build for Your Wife, But— 


Don’t Let Her Waste Money and Destroy Beauty 
by Changing Your House Plans During Construction i 


a ‘OW much is our house going 
to cont, George?” asked is 
ttle wife one eve 


“Exactly seven thousand, 
five hunclred dollars,” replied the young 
man, looking up from a sheet of paper 
rowiled with penciled figures."-And that 
figure includes eve 

toothbrush holler 


“Some day you may. 
rector of the Bia 
-you know, at Wash- 
Miaton—and. save the 
nt lots of 


if 
down the cost. 
ling ix to figure 

‘out, to a dot 


model house up on the hill 
today and we simply must 
change our 
tit That 
etter looking entrance 
‘than ours and it has the 
cutest, most con 
near-hall between the liv 
ing. room and Kitchen.” sa 
"We agreed not to change,"” gram! 
the young husband,” “Buil  don't like 
‘our entrance myself, and. since we 
hhaven’t actually be d. T guess 
1 that, cut-rate architect wouldn't charge 
auch to fix up the blueprints.” 


‘HE name of the cut-rate architect was 
Delancey Jones, and he truthfully 
claimed descent from a line of robber 
barons, Why, he had the nerve to charge 
$50 for the change in design while 


By JOHN R. McMAHON 


Janoey.” sad the young man, “and the 
milder won't try to gouge us. He isa 
plain chap with an honest name, Wilbur 
Smith. He has about as much use for 
architects as Lhave. He says more 

half the houses in America are built wit 
WY architects around and don't they 
kit? That is, they're just as good as 
the other kind, A regular builder doesn’t 


bother much with plans. He is like a good 
piano player who just sits down and plays 
anything you want by ear. Of course 
Wilbur can figure, and he is just_ now 
figuring out just how much extra those 


changes are going to cost.” 
Wilbur presented an amended bid 
which raised the total for the house to 


exelainied Dora. “And do you 


lrce cents looks natural, 


slumly stated the husband, 
“shows clove figuring. All the big cor. 
porations make their financial reports 
down to a few cents, Wilbur is honest, 
But th ely our last change. 
‘The work starts tomorrow and I want to 
serve notice on you, Dora—" 

“Perhaps T'll serve no- 
tice on George, 
sweetly rejoined the young. 

Tt happened that Dora 
was right. George. de- 
cided to alter the loca: 
tion of the built-in garage 
after the cellar walls of 
concrete hd been poures. 
About fifteen feet of wall 
hind to be der 


George said, because it 
‘eame in handy for fire- 
stopping. Wilbur wns rea 
sonable. ‘The cost of the 
house was increased to 
$7,782.09, 


FTER this there were 

Tew. minor 
couple of major 
alterations. Wilbur said 
he couldn't find time to 
Dill all the extras as they oceurred but 
would keep track of them and put in a 
fair charge at the end. 

Dora received some gift furniture from 
relatives, mahogany and walnut. ‘In 
coder to make it fit in the house one partie 
tion and two windows had tobe Nite, 

tt would have weaper to buy new 
furniture but the gift pieces were hand 
some and also had a sentimental value, 
The open fireplace and mantel had to be 

changed to harmonize with a scheme 


saying that this was a 
without profit. He argu 


1. paper an George 

‘Delancey had guite a discussion 
cut rates, inheritance. from 

robber barons and the density of 

hiome owners who think that brain 

‘work expended on a dwell 

total loss. ‘The net 

George revised the estimated cost of 

i to 87,350. 
‘Anyhow, we're through with De- 


Building Queries Answered 
JERS should feel free to ask the 

sdvice of Mr. McMahon in any 
problems they may encounter in 
ing homes and to ask further informa~ 
tion concerning any subjects or details 
discussed in his articles. Letters should 
be addressed to John R. McMahon, 
‘Housebuilding Department, Poputan 
Sctence Montuty, 250 Fourth Avenue, 
‘New York City. 


of decoration recommended by an 

ist. The kitchen required altera- 
so that a new style electric re- 
frigerator would fit in an alcove, 
side porch was extended by several 
feet.” Venetian window blinds, 
bought and paid for, did not look 
‘ell in place and were thrown in the 
discard. 

When the yo 
into their house i 
over a thousand dollars above the 
original estimate and. stood at 
$8,596.82, Wilbur had all the extras 
neatly itemized. He had done the 


couple moved 
cost had risen 


best he could, charging so little that he 
almost lost money on the whole job. 
George and Dora typify many thou- 
sands of home makers in America. Shall 
we laugh at their comic errors or sympa 
thize with them in their misfortune? 
Shall we use this case as a text for a 
rousing sermon on the use of an architect 
in the planning of your home, and the 
aulvantages of foresight in "building? 
‘Much to the surprise of the 
average reader and myself, 
who are equally inclined to 
lecture and uplift, an emi 
thority says that it is f 
to seek a moral in the tale of 
George and Dora. They went 
prone, but vo lid Adam and 
Eve, and s0 will the majority 
of home builders as long. as 
the world Insts, Tn truth tis 
human nature to change plans 
and make mistakes, 
Listen 


the great waste and loss in- 
volved in changing plans, ex 
ially after construction 
building has started." he tol 
done abor 
lly nothing. 


me, What can be 
i? Pract 


ception to the general 
rule. ‘That is when, a. client 


the honse is 
finished, nt does not 
visit the site, sees nothing and 
ows nothing of the building 


lowed by Charles Seribuer, the 
publisher—the most intelligent 
man Lever met—when he com 
missioued me to do his house, 
He saw the house for the first 
time on the day’ when it was 


completed and he was moving 
i And he was entirely 
satisfied.” 


UPPOSE you were build. 
house for yourself, 
2” Lasked. 


fat in the highs ors sparinls 
decorated consultation room of his New 


wk office. “I would find plenty of 


tensifies. the trouble. 
‘Know the hetter they grasp the possibil 
ities of change.’ 
Does the architect as well as the 
client lose by changes? 
“Yes, very often, Tam undertaking a 
job fora New York hospital aud the 
numerous shifts from the original design 
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have lead eaten up all my fees in 
ivance. T might charge for this extra 
service, but do not like to do so. Nobody 
Seer 
eat ioe 


advice on modifying it by any Tom, Dick 
Harry who comes along. Something 
like this happened to one of my small 
ngland, a ease where T 
slid not supervise execution and the 
owner was receptive to miscellancous ad- 
Altera beste Sas ak 
ions from the origi 
‘been a great mistake.” 
“Do contractors take advantage of 
people's weakness for plan changing 
charge unfairly for “extras 


1g. “There is protection against 
a gouging on large or expensive dwell 
ings where the architect puts a unit cost 
clause in the specifications. ‘This is what 
do. and when a change is wanted I do 
not ask the contractor what the price will 
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bbe, but tell him what, he may charge on 
the unit cost basis, But this protective 
measure involves expensive figuring and 
is never found in the ordinary small 


contract.’ 
According to the associates of Alexan- 
der B. Trowbridge, who used to plan 
many dwellings in the metropolitan 
suburbs, the annoyance of continually 
revising finished designs, andl even struc 
tures, was one of the reasons 
which impelled him to leave 
this field. -Mr. Trowbridge is 
now a consulting architect, 
who does business largely with 
is fellow professionals, He is 
also architectural adviser to 
the Federal Reserve Bank 
system. 
‘Contractors on city coip= 
‘erative apartments often 
i Twas told by G. 
staff of Andrew 
figure that 
fh Draft 


ants—moving pa 
decorating and wh 
‘woman tenant 
an apartment and spent_as 
much again for changes. Or 


ate pining 

ly. 

h cost of miod- 

due largely to 
surious bath 

three of them 
where one used 


HE inability of most per= 
sons to read o understand 
plans is a leading factor in 
changes during construction, 
according to Carl F. Griese 
haber, of Delano and Aldrich, 
which firm designed a house 
for John D. Rockefeller, Sr. 
“Cannot plans be simplified 
for Tasked. That 
is, by on 
lines and 
to 
‘Rede cen h 
are preliminary to the working 
drawings,” replied Mr. 
haber. “Sometimes we have 
models ey tithe 
lient ean visualize the appear- 
h tw model 
y exterior 
1 costs around 
ly built of cardboart 
jd windows, A less expensive 
model, costing around 835, may be put 
together from the architect's sketches, 
Avhouse embodies many complexities of 
line, proportion, color ai 
Sell eae ts reine 
lete view of the ent 
tect often resorts to models of small 
details, such as a certain style of molding. 
He studies this sample of experimental 
section and decides whether to embody it 
in the final design, 
“What about the cost of changing 


plans?” 
(Continuid on page 163 
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“Your Car Need Never Freeze” 


Gus Tells of the 

Best Mixtures to 

Use in the Radiator 

and Gives Tips on 

Winter Motoring 
By MARTIN BUNN 


“ OT plenty of alcohol in your 
radiator?” Joe Clark inquired 
of his customer as he cranked 

he gasoline pump i 
the Model Garage. 
today—better let 


ray from 
objected. 


year Madden's 

“So you've worked out 

gee fad the veteran auto’ mechanic 
jaw long have you been 

Neatly. two. week now replied 
Madden, “It sure works fine. Maybe 
Til tell you what it is some day if you're 
real good!” he called back as he drove off. 

Joe was impressed, Must be good if 
the can get by with itin t 
exclaimed. “It’s, been cold enough to 
freexe a brass monkey allthis week. What 
do you suppose it is?” 

“'T don't, suppose—I know—didn't T 
HL it?” Gus grunted. “He only thinks 
found something new. T'll bet he'll 
out of the other side of his 
fore long!” 


“DUT what is he using?” Joe asked as 


wwled Gus, “it's a good 
‘tas dumb as you seem 


he office, were startled by a tremen- 

is clatter outside the garage followed 

by a flow of distinctly forceful language. 

“Hey! Open your dod-gasted door and 
will you?” roared an impa 

“This ring-tailed sizaling: cuckoo 

ng to blow up any minute! Hurry 


Joe rushed for the door, but Gus 
stopped a second to grab a large fire ex 
tinguisher from the wall. 

"It's Madden back again,” muttered 


Gus, and as Joe swung the door open 
‘Madden was dimly visible through a 


cloud of blue smoke that smelled over- 
oweringly of erowene. Just then the 
motor gave a peculiar, squeaking grunt 
andatalled, i 

“That marvelous new antifreeze solu- 
tion isn’t so good alter all, is it?” ob- 
served Gus with a sarcastic smile as he 
replaced the fire extinguisher, now that 
the motor had stopped and the danger of 
a 


filler in place of water. Just look at this 
car! The upper hose connection busted 
and now the dinged stuff is all over the 
place. What made it work so rotten all 
of a sudden? It’s worked fine up to 

“You must have been doing some hill 
climbing.” suggested Gus, and the other 
nodded in assent. 


“JKEROSENE is no good to cool a 
motor when it’s really working 
hard,” said Gus. “Tt doesn't earry away 
the heat as water dows. Besides, kerosene 
rots rubber double quick—especially 
when it’s hot. ‘The boiling point of kero- 
sene is way higher than is good for the 
glinary automator. Kerowncis all ight 
if you. only drive slow for short trips. 
Lots of fellows use it if they only drive 
down to the station and back or to the 
factory where they work—sort of light 
taxi service, you might say.” 
“Doesn't it rot the hose connections 


when you use it like that?” Madden 
asked. 
“Sure it does,” replied Gus, “but if you 
A in_new hose connections right at the 
Feginning of winter and amear the insile 
of the hose with thick shellae and leave 
the ‘radiator empty. ov 
shellae gets 


radiator cover with kerosene in the radin- 
tor. All the cooling surface yo 

is none too much, because the kerosene 
doesn’t soak up the heat from the eylin- 
ders it to the radiator more 


mt 
Beta good little boy and fil it up with 
alcohol ax Joe sugaested.” 

“Fixing the motor may be 
you think,” Gus suid with 
Stepped in the ear and the motor 
over and started at the fret pressure on 
OS Ne TH be bl ped Mat 

“Well TH be blasted!” gasped Maud- 
What did you do, hiypnotize it, 


n't have to,"” Gus answered as 
he shut off the motor and rummaged 
under the front seat for the startin 
crank. He turned the motor aver sever 
times to test the compression and then 
put the erank (Continued on page 197) 
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laces: Kinks for Y our Car 


Exhaust Melts Windshield Ice —W ater Pumps 
Tires — Secret Ignition Switch — Other Ideas 
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LOCALI- 
TIES where 
the water sup- 

ply is delivered to 

your home at a 

pressure of fifty or 

sixty pounds you 
ean arrange to let 
the water pressure 

work of 
up your 


‘you need 
isan old wat 
tank, the larger 


etter, 
Bee ct pikes: 
ig. 1 shows how 


the tank should be 


pipe, t 

Htequals the water pressu 

the air h 

pressed air flows in 

water rises in the tan 
to. preve 


“The float valve 
water being 


needed onl 
forced into the tire when the air in the 
tank ig all used up. ‘To put the tank in 
condition for another series of pumpings 
shut the supply valve ancl open the deain 
cock, This allows the water to flow out 
of the tank and a fresh suppl 
rushes in hy way of the 

some pressure is re- 
quired to 
valve spring, yo 


exactly 
the water 


Fighting Snow 
on Windshields 
(WIPER will 


keep your wind 
shield lene whe - 


ly heat to melt the snow. 
2 hows, a homemade hota 
applied to the exhaust pipe. 
‘arrangement with the opening toward the 
fan forces air through the stove, up an 
old vacuum cleaner hose and out the 
nozzle, also a vacuum cleaner part. The 
ir keeps the glass above the freezing 
point, enabling the wiper towork. Some 
experimenting will get the nozzle the 
right distance from the glass. 


Cures Sagging Garage Doors 


|ARAGE doors, because they arelarge 
and heavy, often give trouble. 
‘They sag and stick and the pounding re- 


Mecal bac ences bolted to 
fangs doors a shore, renforee point best able to bear it 


Ten Dollars for an Idea! 


AROLD NOWELL WHITMORE, 

‘of Oak Park, Il, wins the $10 prize 
this month for’ his suggestion of 
windshield icoclearing device (Fig. 2). 
Porutan Semxce Moxrity awards 
$10 each month, in addition to regular 
space rates, to the reader sending in the 
best idea for motorists, Other oontribys- 
tions used are paid for at the usual rates, 


quired to open” ‘them 
loosens up the hinges and 
aggravates the trouble 


Aside from stiffening the 
whole door, these "bars 
transfer the weight to the 


the lower hinge. If 
metal bars are not easily obtainable, 
as good results can 


rae piece of hard 
eae wood. Drill the 
holes for the two 

= screws and 
eee i aw hae cach wire 
“oun end from the 
Stes seth 

sacar . the screw hole. 
“Rp Bet 
Se TARE screw holes just 


hat 


EW enough 80 
Fig 4 The particular small loop 
merit "ofthis secret be tured in the 


Sites tat net ; 
Thien te ie. ae ends of the wit 
does not look the part and placed in 

ins ‘ithead! ‘ these moles 
ce fathead, wood screws with copper 

washers and figure out the size of the en~ 
largement at the bottom of each hole so 
that when the screw is foreed down tight, 
tach wire end wil be jammed between the 

Sie of the hole 

a good elect 

a ents 
fathead ‘screws 
oanection Between thew 
course round-h 


ider the edges 
complete the 
ends. OF 
ded screws 


ng the 

wead screws is most uns 

ly to attach particular 
cance to th 

install this switch in an old 

car, dirty the cleat to make 
Took old. 


Several 
concealed est 
Check up the location of the wire running 
from the timer to the dash switeh and 
then choose the easiest location to get at, 


Weatherstripping Your Garage 

poe! ¢ Se ie ner res tacked 
ng. the lower edge of the ga 

door will baby oes the garebe'wecxor 

prevent fine. pe being blown under 

tie or. He careful that the tube pr 

jects only far enough below the eds 

fake contact withthe ground, At i 

hangs too far it may get caught and 

jam the door when 

it is closed, If the 


bbe got with boards. 


doors fit too loose at 


Novel Secret Switch 
'HE value of any secret 


Sook pepet ie wie cia 
of harboring concealed 
break in the witing. The 
cleat can be cut from any 


top and sides 
onal sections of 
inner ‘tube canbe 
nailed to the frame 
0, that the doors 
will press against 
them when they are 
closed. 
Doss thus made 
will keep 
the car clean longer 
after each washing. 
as they exclude 
dust. 
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BT Audio 


1 Couples, For tone quality and 
lames Protects “Speaker” and 


Bremer-Tully have just released a new product f 
which they believe wili create world-wide discussion. 
\r _ It is the result of discarding the old idea of “Amp! 
fication Curves” generally used as a basis for com. 
parison in audio transformers, 
B-T have attacked this problem from an entirely new 
standpoint—that of ‘Harmonic Distortion.” 
> gaizt peleves the Audio Coupler they have 
designed along these lines is a very wonderful 
advance in reproduction. Space does not allow 
full explanation here. It will be found, however, 
in the B-T Booklet, “Better Tuning." See 
coupon below. 

The Audio Coupler is more than a Trans- 
former. It is designed with constant impedance 
core, and a Tertiary loading coil. Those who 
know Bremer-Tully’s standing appreciate that they 
could not release such product if they did not believe 
it superior. 

‘There are two types. The 3-31 is for first stage. The 

| 2-22 is for second stage, or for all three stages, where 
three stages are used. “This is particularly useful in 
replacing three stage Resistance Coupled Amplifiers. 

Bring your old set up-to-date by replacing ordinary 
transformers with new B-T Audio Couplers. Be sure 
to use them in your new set. 

t Price, either type $6.00. + 


merser Tuning is an 80.page 
lee Rorwatioe” he “ie 
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for Harte Bren 


n 


New Bremer-Tully Products 


Attention 


x, The Remedy 
in ove tht 


Old Standards of 
Comparison Discarded 


The Speaker Coupler 


Put a B-T Coupler between power tube and speaker 
and you will improve your reception wonderfully. 

‘You will not only secure better tone but also get much 
greater volume, particularly on air column speakers. 

You will protect your speaker also and prolong its 

life. 

Note from illustration that various combin: 
tions enable you to use the one giving be 
matching between speaker and tube. 

Fits inside cabinet or on table. No tools neces- 
sary. Price $7.50. 


The A. C. Power-Six 


‘The new "A" Transformer replaces storage batteri 
and enables you to run your Power-Six direct from 
the electric socket. 

‘There is nothing later—or better. 

Tell us just what your problem is when writing. 

Price of “A” Transformer $7.50. 

Price of Complete Diagram and Instructions for 
changing or 
building new A. 
C. Power-Six. 
$1.00. 


© This seal om « dio, tool or wil burner advertisement signifies the approval af the INSTITUTE OF STANDARDS. ‘See page 6 
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Set No. 904 
12 toole—oale cabinet 
Price $15.00 


The three most important 
Xmas questions 


‘They are: (1) What gift gives the 
most lasting pleasure? (2) What gift 
offers most for the money? (3) What 
gift is offered at a range of prices 
that permits selection according to 
the amount you wish to spend? 
‘These three questions are answered 
by Stanley Tool Sets. Stanley Tools 
are known the country over as the 


STANLEY 
TOOLS 


a 


most complete line of fine wood- 
working tools. Stanley Catalog Se35 
shows 18 Tool Assortments costing 
from $5 to $95. Your hardware dealer 
has these sets or can easily get them. 
Ask him for Catalogs Se35 and Se50. 
If he cannot supply you write us for 
free copies. The Stanley Works, New 
Britain, Connecticut. 


Set No. 902—20 toole—oak chest 
Price $25.00 


STANLEY 


TOOLS 


© This seal on a radio, toot or ol hurner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 6. 


At Last-The True’Santa Maria” 


How to Build a Sinple but Pguable Model of the 
World’s Most Famous Shifu Mi 


By E. ARMITAGE McCAN! 


‘OST model makers 
would like to build a 
model of that famous 
ip. the Santa Maria, 
if they knew that the result of 
their efforts would be reasonably 
like the, vessel in whiely Chris- 
topher Columbus sailed to Amer- 
ica, With the aid of the accom- 
paniying plans, 
the first time, e 


. 


and 
for te World's 


questi 
existed for thirty-five years and to sa 
yesel Ce se ‘abe nl ete ode Coan Hitt ll the models thal have been made 
st of them are a century ont of date ni ive fambey’ from that vessel, 
‘The "store models” are obviously not “Tet Authentic im all of its emeatial detaie 


like any ship that ever floated. ‘They are 


seventeenth century, 
stead of an old carack of 
the fifteenth, 

lenry B. Culver, in 
"Book of Old Ships,” 
ted by Gordon 


unfortunate 
that the well-meaning 
Spanish gentleman who 
prepared. the plans i 
designs for the C 

bus fleet sent to the 
United States for the 
Chicago celebration. of 
1803 could not have had 


that’ if he had, the 


lege replica of the Sa 
Maria, the principal re- 
sult “of his earnest if 
misdirected efforts, 
‘would not have borne 


“ 
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New Ways to Decorate Gifts 


Transforming Inexpensive Novelties into Artistic Christmas 
Presents— Polychroming,“ Pour Finishing,” Other Methods 


RTISTIC and genuinely de- 
sirable Christmas gifts can 
be prepared at absurdly 


little expense if you know 

the seeret. It is just this: Buy well 
signed but cheaply finished novel- 
es, oF else get entirely 

decorate 


of things may be 
‘ases, candlesticks, flow- 
‘er holders, bowls, book ends, plagues, 
door stops, salt and pepper 

mand 

found 


and house 
stores. Woodenware, glass, pottery 
wa and metal articles mayb 


ing to be redecora 
fare a few methods which 
to undertake an almost 
ike of work: 
Polychroming is the application of « 
w 

is stippled into textured oF 
relief effects and then cole 
‘red, bronzed, and wiped 
‘off to produce a mult 
colored surface, 

Various plastic materials 
tare employed. Gesso cla 
oo Italian clay, sold in small 


Th 
ibe varied slightly 


to produce a 


to stay put 
n-modeled into. reli 


it is stippled inv 
ways. A brush, spoon, 
spatula or paring knife may 
be used to produce scrolls 
and fanciful designs. “Con- 
icing. tools or 


more elaborate designs. 
‘When thoroughly dry, 


By BERTON ELLIOT 


How a preserve Jat ot any inerpensive piece of 
pottery may be devorated by pouring lacquer overt 


the surface is usually given a sealing coat 
of shellac or special size adapted for that 
purpose. With some plastic compositions 
this is not absolutely necessary, but it 


is always a safe practice. Tt may 
then be given any color treatment 
desired. 


TYPICAL method is to give the 
surface a foundation coating of 


fold, silver. copper or green bronze, 
or a suitable tint of flat. wall paint, 
seated oe leorer, ont 

for the  polychroming 

calor, flat wall paint, la 


for the new brushing Iacq 
lazing colors are applied 


to set, they are wiped with a cloth 
from te high spot as other places, 


¢ or more 
colors may be applied and wiped off, 
ighly dey will 


‘One color pec 
cage of anothe 


shade, then a coating of Japan old size, 
a final “patting” on of bronze pow: 
colors with a piece of velvet. 
* is one of the newest 
is of treatment, Brushing lacquer 
ns to be especially adapted for this 
ork, both as to working properties and 
appearance. ‘The only supplies necessary 
are several cans. of lacquer of different 
colors and a drip pan, which may be 
any pan, plate oF other hallow re- 
evptacle, 

The object to be decorated is, placed 
in the drip pan and one color of lacquer 
poured over it so that it runs down the 

giles: If the abject i setup on a lock & 
drip off a round. the 
bottom edge. Before the color has com. 
menced to dry, another color is poured 
tn, oF as many colors as may be desired, 
until the surface is entirely cov- 
fered. The lacquer 1 i 

irregular streaks and stripes, blend- 
ing in fanciful formations and pro- 
ducing the most exquisite effects. 


ment will catse a 
appearance. For instance, 

color i allowed to dry until 

ine calorie soured are’ wil be 
ing color is poured, there, wi 

les blending and a more definitely 
streaked effect. Still different 


blends may be produced by those with 


free-hand or china-painting experience by 
pouring on one or two colors and work- 
ing up serolls and other designs. Vases, 
ccruets and bottles of artistic shapes also 
are sometimes decorated by pouring the 
Jacquer into the (Continued on page 128) 
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A Christmas 
Doll’s House 


It Can Be Made at Small Cost 
by Any Handy Man or Boy— 
Complete with Furniture 


By F. CLARKE HUGHES 


‘0 CHRISTMAS gift is apt to. de- 


‘The first thing to do is to stud 
light a small girl quite so much as 


drawings until a clear understand 
the method of construction is obtained 


a really fine doll’s house. To her i 

is fairy home where her doll children the next is perhaps to examine the list of 
ean live and play. She ean 
devise new furnishings, re- 
decorate the rooms, and 
sweep, dust, wash and cook 


to hee heart's conten 
And after all, isn’ 


ie one illustrated on this 


page 
AT FIRST slance this dll 


popular 


appear to be 
rlicated in Its construc. 
but when. examined Te howe iw ratte sale model of «fine Conia te 


numbers and sizes of all the parts 
handy’ mano boy to build in spare necded for the house as given on Ilue- 
in his home workshop. Only print No. 72, or, if the blueprints are not 
tools are needed ari ch used, to compi 

degree of skill of previous experience is 

called for. 


will he found reli le for any 


The side wala are hanged to slow 


Department of Porutar 
Sereyee: Moxtuny (ee 
the list ou page 102). 


5 


produced on pages 104,106, 108 and 110, 
‘The best material to use is either ply- 
wood or wallboard. because they do not 
warp or split, ‘The thickness for 
all the major parts of the house should 
he preferably 34 in. although 35-in, 
stock can be used if the other cannot be 
obtained. Of course, any dif- 
ference of thickness will make 
slight variation in the length 
y 


gether” and 
‘thickness to make 


ENEERED stock 
such a ig found in 

‘some packing boxes may 

be made use of in 

construction 

house. Thi 

3% in. thick 


is just oue twelfth the 
and all of the furniture and 
planned on this scale. A smaller house 
may be made by reducing the dime 
proportionately, To make this easy, 
scale has been placed on Blueprint No. 
for your convenience if you wish to build 
‘a house 21 by 2534 in. 

34, base measurements. 


rts are 


of construction; the dimensioned ts 
tre ilastrated Tally ‘on ‘Blueprint 7 
With the two floor boards, Nos. 3 and 4, 
squared and sandpapered 
‘and the upper’ ceiling 
tard Nos Sin shaper 
‘the position of the walls 
should be marked off 
carefully, using the plans 
in Fig. 1'as guide. ‘Nos. 
Srand 4 arevcach 34 by 
7 by 39 in., while No. 
Gis ig by 201g by 34 in 
‘The anain foot board is 
reinforced on the edges 
with a 1 by 2 inc ate 
marked 4A in Fig. 3; 
this extends all the way 
round. the edge aid 
across the middle. 

Ar the second. oor 

(Continued on page 108) 
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Neo Ways to Light Your Tree 


How to Create Brilliant Christmas Effects—An I]umi 


nated Stand, Varicolored Spotlight and Other Novelties 


ECORATING 

the Christmas 

tree is truly 
anart, Withso many 
varieties of electric 
bulbs available in 
countless sizes, 
‘shapes and tints, you 
can create the most 
gorgeous effects, and 
play. with light and 
color like a stage 
decorator, Only 
little ingenuity 
quired. And even 


tree with six-volt 
bulbs operated by 
‘one oF two storage 
batteries hired for the 

‘or even taken 


fairly large one and make it 
In the bottom ft a plank with a hole 
the center to take the butt of 
Provide two narrow boards to go across 
the top exige of the tub on each side of the 
tree trunk. Cut notches in the underside 
of the boars to fit over the tub 
bolt. two similar pieces to the underside 
of the first, at right angles to them, so 
a to leave & square opening in the center 
‘Poe lower pieces should ft 


for the tree. 


possible, 
cor build up a two-ply rim by sawing out 
segments ef wood and nailing them to- 
gether in such a way that the joints be- 


By LAWRENCE B. ROBBI 


wow panrer escton GS Pan we 


‘The tu have flemly supports the tree and the 
Grater hepa to keep ie green for @ hong tire 


tween two segments in the upper layer 
will come in the middle of a segment in 
the under layer fis the rim over the 
extending ends of the two upper cross 
planks and bolt i ‘Then fasten 
Eesti Sockts nd ern owt 
6 in, ‘as shown. Use_ different 
colored bulbs and introduce a flasher in 
dreuit, if one is to be had. 
fil the tub with wat 
the tree and cover the tub with Christmas 
per of suitable decorations. 
When the tree is decorated. 
the upstreaming, varicolored 
lights. and. the reflection in 
the water below will give an 
unusually colorful and charia- 
ing effect. 
"Ef the inside of the tub is 


hide the 
board may be fitted arou 
the tree trunk and laid over 
the tub. Then the entire 

can be decorated 
with suitable crepe paper to 
hold the tub and framework. 


Another effective 
novelty is to string 


the tree in the ordi- 


the tree near the top. 


The conflicting breea 
ces from the fans play 
mong. the uel 


streamers and 
them fluttering, This 


the tree, especially 
wen a Hahei aio 

\ charming color 
dia, that wi 
matically” play’ fights 
of vaio calor upon 
the 


striking 
can be made by 
y with tools at small 


‘Cut out a disk of wallboard about, 2b 
. in diameter. Choose stock 
perfectly flat, and if there is 

of il the ed 


saw out a Wood 
tand groove the ed 
nter, place the wallboard 


together with 


‘Then eut six round 
holes about + in, 
in diameter in the 


equidistantly. 
Cover each hole 
with 

cellu 
blue, red, and so on. Such celluloid oS 
gan be obtained from a lange stationery 
house, but it ean be prepared at home by 
coloring clear cellilotd with aniline dyes 

Now make 
able size, faste 


: rig 
side 
Samet 5 taur jn rsogh te Ba 
fsa retainer, ‘The disk and pulley should 
revolve easly without wabbling. Just 
below the pulley and at one side of the 
base, mount a small electric motor with a 
small pulley and belt it to the disk pulley 
with a round (Continued on pope 129) 
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The Gift--that will never wear out 


—the grindstone-tested id L 


No longer need you “give until it hurts." Or 
worry about making an acceptable selection. 
‘Thanks to Chas. H. Ingersoll, for many years 
manufacturer of famous popular priced watches, 
you can choose the most desired of gifts—high Officially Tested 
Brade tested fountain pens—without embar soe 
Fassment to your Christmas budget. By bs 
Now, you can remember several very hand LOUIS H. YOUNG 
somely for less than you paid heretofore for a 
single pen of comparable size, color, beauty and Of thie staff of che 
wearability. MASS. INST. 
The outstanding distinction of all Ingersoll of TECHNOLOGY 
pens is the hard Iridium tip on solid 14 Karat j ‘= 
gold nib-—proved by the official grindstone test E forthe SY CLA) 
(described in last column of this page) to be good 


Everybody knows that 


for unending wear and smooth writing. Pig ie ta 
Other Ingersoll features—unsurpassed in even Comes on its point, 
the highest priced pens—include the simplest and Prof, Yours. recently 
most reliable of self-fillers: extra large ink capac proved the everlasting 
ity; clips that hold but don't wear the pocket and wearing, quality of the 
a lifetime guarantee. ard siden tiered 
All models are similar in construction and tain pen» by’ grinding 10 
quality, differing only in sizes and styles of holder of them for ‘one. solid 
and sizes of gold points. And every Ingersoll is out ea:t D 


everlasting tipped with hard Iridium 

Ask your dealer to show you the newest Inger: 
soll oversize and junior models at $1.50 and $2.00 
with unbreakable Durrac barrels in brilliant red, 
green, black, and mottled color effects. Packed 
in attractive gift boxes. 
Standard Nickel-Silyer Barrel 
Ingersoll Pens-Men's, La: 
or Junior Model... . «$1.00 
Oversize Ingersoll Beauties, 
Red, Black or Green Durrac 
Barrels (model shown). . - $2.00 
Ladies’ and Junior size Inger. 
soll Beauties, Red or Black 
Durrac Barrels. . . . . - $1.50 


Sold by dealers everywhere 

If your dealer is not yet stocked with the com 

plete Ingersoll Line, send us correct price for 

‘model desired (men’s, women's, juniors’) speci- 
fying color, and we will fill your order direct 


Not one Ingersoll point 
injured by this das 
tic test-—equivalent 


arind the hardest metals. 

Ten common steel pen 
points—far more durable 
than the average fountain 
pen with soft gold point: 
Subjected to. the same 
test, were each rendered, 
‘absolutely useless in a few 
‘teconds! 


to inflict the same amount 
‘of wear as this single hour 
fon the grindstone! 


CHAS. H. INGERSOLL DOLLAR PEN CO. 
563 North Arlington Ave., East Orange, N. J 


$1 9152 and$2,2° PENS 
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Making the Most of the Vee 


Easily Made Fixtures Help You to Locate 
Round Work for Drilling, Milling and Boring 


By HENRY SIMON 


NE of the stepchildren of the 
shop is the vee-block. But so 
long as things are turned from 


metal, vees will be used for some 
‘of the operations on them. Almost every 
shop owns one oF two sets of such blocks 
‘of conventional design, with the usual 
clamps, and very good tools they are. 
‘Asa tule, however, the possibilities of the 
vee as an aid to the machinist and tool- 
maker are not fully appreciated. 

The vee has one outstanding advan- 
tage. It automatically and accurately 
centers round work irrespective of varin- 
tions in diameter. That this is an ex- 
tremely valuable feature is realized! when 
we consider that any other means of 
ishing the same result 
resquires mechanism of 
another, unless there 
cylindrical bed. or bearing of the 
exact radius of the part to be held — 
something which it is possible to 


they do not go far enough in pro- 
Vidlug for the reception, location 
nd holding of work ofa variegated 
‘To try to mount a set of 
locks on the faceplate of @ 
lathe, for instance, isto goin for a 
troublesome. and unsatisfactory 
Iakeshift. Aguin, if the centering 
capacity of the vee is to be turned 
torr arcu iis neces te 
ide for the easy centering 
tie vee itself, and unless such de- 
Vices are carefully” Uiought out, 
they are apt to prove of question. 
sefulnes, 
‘the purpose of this article to 
shove some goo ways of using the 
vee an mel 1 reset some 
Simple appliances, by" the use 
AEE acay on others ella 
Job will be mate eaxy. 

Starting with the simplest, let us 
consider how to improve a vee, oF 
fe equivalent when none is’ at 
hand, All we require it & pair of 
imachinist’s ‘clamps, such ae are 


“Two pieces of a sock and pair of metal 
‘Soka wil serve aus tneful tee subacute 


Center of offet dling are eany by the method shows in 
Fig: 6. Asimple round stock rile Mstrated in Fig. 7 


CH AS 


any shop, two lengths of cold 
rolled steel or drill rod, and a couple of 


small blocks of rectangular cross section 
and slightly wider than half the diameter 
By clamping these to- 


of the rods used. 
sether as in Fi us o 
fective vee equivalent of practically 
any length we may desire, and. with a 
passage for the drill all made, Figure @ 
shows that the contact is exactiy identical 
with that given by a regular yee, and 
also illustrates the approximate propor: 
tions of the three members in relation 
to the work. Cases may arise when vees 
of exceptional length are required, and 
this simple method furnishes a teady 
way of provid Tf necessa 
‘one or two additional clamps and blocks 
may be used. A permanent device may 
also be made merely: by. soldering 
tthe blocks in place on the. rods 
0 that they ean be used without 
clamps. 
‘A way in which a standard come 
of blocks may be used 
‘to close limits ix 
shown in Fig. 6. ‘The only special 
sccowory that is required i 
ceedingly simple. It consists of a 
black of steel ofthe sume thickness 


ave a miost 


ag the veoblacks with s hole of 
the required size drilled throu 
the center of it. A second hole of 
about the same size is drilled lat- 
‘rally in line near one side. A pin 
with a head a trifle larger than the 
hole is pushed into. the 
“Fig” Mock fom below. The head 
1¢ pin enters the space between 
‘the two ves when the block is on 
top of the work. A piece of fine 
emery cloth i agai 
movable jaw. With the jaw lightly 
tightened, the work can be slid 
along until it is in the desired po- 
sition. 
‘The jig block is then given a 
smart tap, (¢ 7 


ANY timesaving shop ideas 

are contained in the con- 
tinuation of the Better Shop 
Methods Department, to be 
found on pages 114 to 129, 
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Men who know good 
tools know that the 

name “Starrett” is the 
symbol of goal accuracy 
and long life, whether it’s 
on a floor scraper or a mic- 
rometer caliper, a hacksaw 


or a_ leveling instrument, a 
nail set or a steel tape. No. 439 
That is why men who take genu- 
ine pride in the quality of thei 
workmanship take equal pride 
in saying “Mine are Starrett’s.” 
Your tool dealer will gladly show No. 108 


No. 181 


you the Starrett Tools you need. 
Write us for Catalog No. 23“W.” No. 620 
describing over 2500 of them. 


THE L. S. STARRETT CO. 
World's Greate Tostmaters No. 119 GF 
Mansactrers of Hadhoset Usncled 
‘Stel Taper~Stondend for Acrorecy 
[ATHOL, MASS, USA. 


t= &43: 


No. 470 


© This eal on « radio, tool ar oil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 6 


‘Tue first is a gift thatsmooths 
the trouble from his one 
never-ending source of irri- 
tation—the daily shave! 


How he and all men hate 
itt And what wouldn't they 
give for something to make it 
easier,quicker and smoother! 


Give him » 
winplex 
Stropper: 
te wihPin: 
prove the 
Suge even of 
Shew blade 
fo much he 
Wouldn't 
Fecognize 1. 
wee 
quick army and ee, 
will shave in ji 
wil, "He wail 


Feta n 

wwinplex morning after mornin 

for yearsand bless you forever: 

dy packed in neat 

Tide ted and. green 
0 $500, 


Use his 


Tux second gift is a 
sheving brush thae 
decidedly dtterene— 
Soap and brush in one 
- beautiful shaving help. 


rot 
/, a 


tity of soap te forced 
favathe brush 
andy fo une ui 
ean. The beatles 


ey 
‘ou. The brush is made of beau! 
fully nickel plated non-rusting, 
‘non-<corroding metal. You will be 
Prove presen uch, 9 
1¢ will certainly be deli 
get it, Regular price 
special Christmas Price $3, 


Special Christmas Offer— 


TWINPLEX SALES CO. 
1762 Locust Street, St. Louis, Mo. 
New York Montreal” London Chicans 


Qwinple. 
troppers 


FOR SMOOTHER SHAVES 
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Metal Work for Beginners 


Setting Up a Foot-Power Polishing Machine— 
Blowtorches and Heating Equipment for Soldering | 


By Epwaro Tuarcurr 


often posible to pick up a suitable wheel 
at the ig up a trea for 
he quite heavy’ an 
halanced. 
igh speed may be ob- 
thing head mounted on 
a sewing machine base, far better work 
1 gan be dane if « eounerbaft i paged 


etween the foot wheel and the polishing 
head, as shown in Fig, 1. 
1 ‘The writer has 


‘h were mounted two wooden 
he spoke holes in the fl 
‘of the hub w 


foot wheel is 18 in, the small | 


— a 
wootstiew J 


MOTOR SHAFT | 


surface with various i 


pounds. "They are used 


ery 

owen 

<< MOTOR ATTACHMENTS 
Fig. 4. Attachments 0 ft the shaft of the 
Crdinary electric motor permit you to frm it 
into’ grinding, buting or polishing head 


you can use large 


small Fig. 5. A bench pin mortised into the front 
‘od of the bench fe neha for many types of 
Sota ie out he made rom sound hardweost 


mer driven, ea 
a small polishing head may be mounted 


‘one with the ball-bearing countershaft 
‘machine and beats tI 


‘on the base of an old sewi 7 : 
belted to the foot wheel. or it may be If you thake up such a rig as this, you 
fastened on one end of the bench, with will find that the construction of the foot | 
the belt passing through the holes in the treadle is important. Two suggestions | 
hench to a foot wheel on the floor. Such are illustrated. The location of the con- 
foot wheels may be purchased, but it is necting rod an (Coutinned on poge 132) 
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OUDe rave ved 


the problem of pen point selec- 
tion. The color of the band on 
the holder tells the whole 
story. Youcan now select with 
confidence exactly the pen 
point best writing requires. 
A fine, broad, stub, flexible or 
stiff point may be selected at 
a glance. You can't go wrong. 
The merchant who sells 
Waterman's will be glad to 
demonstrate. He and we want 
you to be perfectly pleased. 


‘Try all six pen points. Select 
the one that suits you best, 

. When you buy a Waterman's 
you buy perpetual pen service. 
It will pay you to spend a 
few minutes in selecting ex- 
actly the pen you should have. 

‘Guaranteed since 1883 and until 1983 
one hundred years of fen service 
~ 


LE. Waterman Company 
191 Broadway, New York 


SPs 


| 
¢ Waterman's 


OU are one of an army of a 
‘million men who buy the above 

magazines known as THE MAN 

GROUP. Several other million men read 

these magazines. 187,000 of the subscribers 

earn from $10,000 up to $40,000, $50,000, $100,- 

000 or more per year. In your midst are the great 
industrial and financial leaders of America. Many of 
you are the successful younger executives, from whose 
ranks will be chosen the business leaders of tomorrow. 


You are representative of the solid, substantial, staple 
earning and spending power of America, Some of you 
are young men—just starting business careers that will, 
in a very short time, raise your incomes to $5,000 or 
$10,000 a year or more. 


Estimating the incomes of 1,000,000 subscribers of these 
magazines, at the very minimum, according to statistics 
furnished by Dr. Daniel Starch of the Harvard School 
of Business Administration for the American Associa 
tion of Advertising Agents, they are away over Four 
Billion Dollars. The actual earnings of the readers of 
these magazines are probably two or three times that sum, 


Our purpose is to interest you in this enormous Man 
‘Market. For instance, you men buy your own hats— 
millions of hats; you buy your own shirts and collars, 
underwear, hosiery, garters, shoes, clothing; you buy 
your own razors and shaving cream and cigarettes and 
cigars, You, at least, have something to say about the 
automobile that goes into the family garage. You buy 
all the trucks. You buy tires and oil and gas 


Do you, or do you not, have something to say about the 
kind of roof that goes on your home, bath room fixtures 
and the furnace? 


Without your executive ability, sales skill and earning 
power, the market in America for all products, whether 
used by men, women or children, would be reckoned in 
millions instead of billions; and don’t forget that a bil- 
lion is one thousand million. 


TheManGroup 


A Million Man Market 
A Four Billion 

Dollar Buying 
Power 


The readers of the Man Group magazines manufacture 
nearly all of the merchandise that is made in this country. 
They advertise and distribute and sell this merchandise. 


They also buy a whale of a lot of it. 
Will you please write me a frank personal letter telling 
me what you or your company make; and especially 


‘what you personally buy for the family, for yourself and 
for your company? 


FPR 


Ruggles & Brainard inc. 
ColorPages 


Ghe Graybar Building 
New York City 
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How I Built a Desk from Scraps 


The Secret Lies in the Method of Painting and Glazing, 
Which May Be Used for Any Homemade Furniture 


By F. N. VANDERWALKER 


pooth as p 

ras dusted and wiped clean with a 
damp loth 

this case the first coat wa: 

with boiled linseed 


a picked up from 
ilding being wrecked 
wres 1 and 2 show the 

nd- 


in a coal bu 
hheater stove, and pou 
into the shapes wanted. 1 
making and finishing of the 
hardware is another story aud 
will be presented later 
‘The inside of the 

unusual in that the 
hholes open from the side and 
not from the front. ‘They are 
Tocated behind the two si 

and consist of shelves, 


have none of the unsightly disorder 

which is apt, to result when the 
penings are in front. In Fig. 1 is 

shown, too, the desk boar 

slants a little to be comfortable 

when writing... It must be 

back, of course, before the doors 

‘ean be closed. 


on was done with 
penter's tools which 
dy man has. All pieces 
d d 


in places were too smooth, 
could hardly be finished in stain or 
natural color with good results. 
defects had to be covered over 
and smoothed up. Consequer 
the choice of finish was limited to 


al and expensive furniture 
a paint, and glazed an 
varnished or lacs hat fin 
ish was decided upon. 
‘The first step. was to sandpaper 
the wood with No. I paper to make 


Fig. 1. The Inside of the dese 
Set tn a meted rd 

c- The pigeenboes are 
‘aden behind the two panels 


Fie 4 (at right). The ease 
Scioen wiped "to peodoce = 
iy streaked Baia 


with the wood. 
for 


hto 


‘ving and th 
sandpapered wit 


A Tittle lam 


Pat“ because 
Ten not tick wai 

the, wood 
tbeorbe the oll binder 
‘ot of the putt 


Drege ain 


from white lead-in-oil, 
a ii wh 
and a few drops of 
floor var The 
procedure is to sprewd 
some dry whiting on a 
board or pan, take a 
‘of the white lead 
and with a putty 
‘mix it into the 
dry whit 
is” about 


Force 
holes and 


sandpaper the places 
‘build a smooth 


leswuh level surface, the 


fale sxsaypisi ul fll- 
ft ie W sl 
Dore piste which ean 
be hid from any paint 
c handling automo- 
painters’ mate- 
rials, Thin it to about 
the consistency of 
cream with turpentine 
only. Ay oat 
with a 23¢in. brush, 
ket it dey Ci 
and sandpaper it li 
with No. 4 paper. No 
matter if you do cut 
(Continued on page 126) 
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The Easiest The True Santa Maria 


Ship Models 


"You can secure the material for hulls, 
ficcings and riggings for all cypes of 
ship models from one source—Boucher, 
Inc,, headquarters for model makers 
for 22 year 

‘Av1_ you will” find that building che Spacish 
Giticdn, Old Ironsider, the Pitate Galley and 
ail se her ship mls tha have been pe 
tured and described in Por 

ea mpi i yousuare with height ase | deplorable amount of misinformation, 
find kind of material 


ve to make of her the gaily 
while models fashioned upon the same decorated, smart craft usually depicted? 


We are ready to till the bill of erroneous data are legion." Neverthicless, it was the habit to, paint 
for any ship model you are building—or plan- | RC, Anderson, the English expert, colorfully all manner of vessels, Sacred 
sing «0 build, ‘of the model presented to the South emblems were considered almost essential 
M and Columbus was a High Adsiral of the 

First oAids for Builders ied to fogs and bonnets which wood 

be supplied. backers, and the 


of Ship Models 


Plans—Scale Blueprints of historic and modern 
eves acing sil yachts apd power bo f 

Lumber Scleted white pine for Mulls, st parts and setting up two 
‘pained spruce for spars, three ply veneers 1 | Ryebolts on the forecastle, 


Ticks, mahogany, exc he shape and trim 0 
HallsMate to Seale of selected white pine in | nthe shape and trim of 


the ‘ouph partly shed or completely | Uhemleaen 
“locks, Deal Eyes, Tuenbuckles, | which are gravely ques- 
tioned are the square tuck 
(lower part of the stern), 
inclosed after castle, the 
entire aail plan, rigging and 

‘ample Steam Eosioes, | Shot of the decoration, 
Gonstraction Sets in deren stages otcompe: | "One eens that, Chise 
rae ee topher Columbus encoun- 
Send for Booklet “Scale Models” | tere fanatical oppaition to 
his mad adventure atv 
that ve royal man 
would supply 


shields of 


don py 


Although improper for the Rasim oe eee 


wnbons 


get this vessel properly rig. 2. The crow section and the views above it clearly 
caulked. How then would show bull canetraction aad method of ting the deck 


415 Madison Ave. Dept MD N.Y. 
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+ Let Nelson's help improve your 
leisure hours. The habitual use of this 
wonderful Encyclopaedia means a 
broadened intellect—wider and deeper 
knowledge upon every subject inves: 
tigated—skill in discriminating between, 
facts and theories—the development 
and strengthening of a logical mind 
which enables you to grasp larger 
things i lifet_In all your daily under~ 
takings, “BE SURE YOU ARE 
RIGHT—THEN GO AHEAD." 
‘Check up your facts with Nelson's! 


Because of the patented Loose-Leaf 
binding device, every fact you get from 
Nelson's is not only authoritative, but 
aways up to date. The ONLY ency- 
clopacdia of which this is tract 


Progress depends upon Your 


What you Get 
in Nelson’s 
Loose-Leaf 


Encyclopaedia... 


‘A handsomely bound, beautifully 
printed eneyelopaedia that is new now 
nd will always be up to date. More 
profusely illustrated than any ether 
Encyclopaedia 


{Authoritative articles on every con 
ceivable subject Biographies of 
prominent men and women—both of 
Today, and the past complete 
‘Atlas ‘of the world, including “up-to 
date maps and population statistics, 


New information that can always 
be vubstituted for obsolete matter 
by means of the exclusive loose-leat 
binding device. 


An Index Volume, containing over 
acowonreicrencesso exhaustive that 
+ ery trem, lating. to. any. subject. 
fan be found instantly 
Nelon’s FREE Reader's Guide—33 
full study’ college courses on a= mans 
Asubjects 
# PREE Membership in “Nelson's 
Researeh-Library Service-Bureau~ tor 
special inlormation on any subject, old 


THE ENCYCLOPAEDIA 


‘01 
A LIFE-TIME 
te 


ISE your spare time—if only a 

few minutes a day—acquir- 

ing valuable information to know 

the world in which you live 
Don’t guess—know the facts! 


Knowledge of facts means time 
saved and mistakes avoided. Facts 
are the keynote of every truly 
successful career—wisdom ina larg- 
ler sense is founded upon facts! 


Get your fact 
EWS: 


from Nelson's 
and know that 
every one is cor- 
rect, right down 
to date! Remem- 
ber, the value of 
anencyclopaedia depends on its 
up-to-dateness; and fast-bound 
encyclopaedias’ must necessarily 
be out of date always. Nelson's 
Perpetual Loose-Leaf _ Encyclo- 
pacdia is ALWAYS UP TO DATE 
—it never grows old! 

This great American Encyclo 
pacdia is considered an authority 
in the Library of Congress, U. S. 
Senate, U. S. Supreme Court; in 
libraries, universities and schools 
in every State in the Union; and 
in thousands of homes. 

From the dawn of history to the 
present day, every field of know!- 
edge is covered. Every article is 
clear, concise, authoritative—pre- 
pared by an expert. And Nelson's 
patented Loose-Lea/ binding device 
keeps every article—every indi- 
vidual fact—correct, right down to 


date. Y 


‘ONS 


Perpetual Loose-Leaf 


ENCYCLOPAEDIA Bean 
Research Bureau for Special Information. Service Bureau 


use of Your spare timex 


Nelson's is the only ency- 
clopaedia with this vital feature— 
it changes and grows as the world 
progresses—it really LIVES! 

You will find below a. coupon 
that will bring you a book of 
beautifully illustrated sample pages 
including many pages showing 
illustrations and maps in full 
colors. Also this coupon will 
bring you full de 
tails about fi 
membership _ in 
Nelson's Re- 


: and the Free 
Reader's Guide Service. 


Mailing the coupon you 
under no obligation. M: e tell 
you more about Nelson's Encyclo- 
Paedia? Why not mail the cou- 7 
pon today? 


puts 
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ATTAIN 


ERNST F. ALEXANDERSON 


‘Consulting Engineer, Gen. Hee. Co. 


Lw. cHuBn 
‘Westinghouse Elecaiec & » 
AH. COLPITTS: 
‘Western Hlectzic Co 


$. LOEWE 
Formerly Telefunken Co, 
MARIUS C. A. LATOUR 
woes Preach Scleatet 
IRVING LANGMUIR, 


A. Mel. NICHOLSON 
‘Weatera Hectic Co 
LEE DeFOREST 


Marvelous 
New Electric 


Frenchand German scientists and inven: 
tions aod patents of the foremort engincers 
of the labaratories of Westinghouse Elect 
General Electrie nod Western Electric Go 
panier have been used nthe erestion ofthe 
Marvelous new Preed-Eisemann Electric 1i- 


forabarply peprat ail at 
Biotec’ Hitecines Nestryne pi 
ako poate high amplicon etthias 
regenctarion: 

‘Tone Quality od Staple Operation. The 
soprens af ul aia te fal tad 
[Satan an amasingsmpiciey ot pevtion 
Ei boca tented by laced in 

aloe atin oreet 

Yous Ar Mle Nice, D 
Bri Loewe aus manber of ter data? 
frlbodclechioued mo rserchenpinears 


‘Your Electrie Light Socket Furnishes the 
Power. The Freed-Eisemann Electric TL 
Receiver can be plugged into the light socket 


@he New 


ie Co. 


mii bret 
Soo ee saan ere 
SESE Soviet 
Shee etl 
poppe f ee 
no 
tow Rlrcreed Poy Peymene You 
i aero 
pote Bester ntact 
epee ere eee 
See ras meee 
Sepcieie me ceperses 
FBLA Rt tal ae 
= et 
plata fr ted 
=o ia 
FEE moron. er ise Hee 
een onary ener Bes 
iertered 
ie Sauce aa 
wien 
ican sat 
nye a aie 
IRerpomeant hao einer 


SS 


FREED- 
EISEMANN 


RADIO 


ASK Any One of the Half a Million OWNERS 
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A Simply Made Push 


Sled for Baby 


By Roy W. Marstt 


alike many push sleds, this require tte 
‘ss wth oka oneruct etiafetorty 


ALBABY'S push sled can be constructed 
with little difficulty by any handy. 
follows the get 


cre made of Hin, gus 
Tong. ‘The ends w 


Hattenedd where they run under the sled 
‘and holted through the crosspieves and the 
bottom, The cross bar w eof 
rake handle 18 in. long with 3<-in, holes 


Trored 135 in. from each end to receive 
the ends of the gas pipe. ‘These were 
fastened with rivets. 

“The runners should be shod with iron, 
Use Sisin oF bein. atrap iron 34 i wit 


oor if you prefer, 
hhalf-round cross section. Be sure fo coun- 
tersink the screw heads. 

‘A removable seat about 214 in. high 
was made to fit inside the sled. The seat. 
and the floor are covered with bound 
sample patches of carpet obtained for 
nothing at a carpet store, 

‘The ornamental holes in the sides of the 
runners are 34, 1 and 134 in, in diameter. 
‘The Sina in this case was gray bring 
lacquer of a kind guaranteed to stand 
itomobile enamel 


© This seal om « radio, tool or ll burner advertisement signifies the approval ofthe INSTITUTE OF STANDARDS. See page 6. 


December, 1927 


Tern your radio dial, 
and presto! you turn your 
home into a theater, a con- 
cert hall, a lecture room, @ 
cabaret, a church, or what- 
ever you will, Turn the dial 


the rest, That is all there is 
to this magic of radio. 

Or almost all. If a radio 
set is to work at its very best, 
attracting no attention to 
itself, creating for you the 
illusion that can be so con- 


vincing, you must pa 
little attention to the ki 
of power you give it. There 
is but one direction, a 
simple one—use Batter 
Power. Only such power 
steady, uniform, silent. It 
called by scientists pure 
Direct Current. Any other 
kind of current in your 


Radio Batteries 
Wiese they last longer 
full 


The air is 
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Radio is better with Battery Power 


radio set may put a hum 
into the purest note of a 
flute, a serateh into the song 
of the greatest singer, a 
rattle into the voice of any 
orator. 

Don’t tamper with tone. 
Beware of interfering with 
illusion. Power that reveals 
its presence by its noise is 
like a magician’s assistant 
who gives the trick away. 
Use batteries—use the Ever- 
eady Layerbilt “B” Battery 
No. 486, the remarkable 
battery whose exclusive, 
patented construction makes 
it last longest. It offers you 
the gift of convenience, a 


of 


things 


you 


gift that you will appreciate 
almost as much as you will 
cherish the perfection of 
reception that only Battery 
Power makes possible. 

NATIONAL CARBON CO., INC. 
New York [I[ajq San Francisco 
Lait of Union Carbide and Carbon Corporation 


Tuceday night is Eveready Hour 
Night—9 P. M., Eastern Standard 
Time 


Pace Cont Stations — 
o pe hg Por Sandan Time 
eas 


Teiictne tmeiee 
‘newoPordand” 


shouldn’t 
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The 
Cheney 
NAILER--- 


A 
Nail-Holding 
Cheney 
Hammer 


Here's a regular Cheney Claw 
Hammer with a practical nail- 
holding arrangement that’s the 
handiest hammer feature you've 
ever seen. 


With the Cheney Nailer you 
can set and drive nails high 
above your head with one hand. 
Any wire nails up to No. 30's 
are firmly held and easily re- 
leased when set. The Cheney 
Nailer eliminates. much scaf- 
folding danger and prevents 
many bruised fingers. 


You'll find every other good 
Cheney Hammer feature in the 
wonderful Cheney Ni 
drop-forged tool-steel head per- 
fectly tempered, strong hickory 
handle with a man’s grip, and 


beautiful balance or “hang’ 
that’s easy on the wrist. Ask 
your dealer today for a remark- 
able time-saving, labor-saving 
Cheney Nailer. 


POPULAR SCIENCE MONTHLY 


December, 1927 


Nansen, | 


Restoring Antique Furniture 


An Expert Repairer of Old Pieces Re- 
veals His Secrets — How to Pre- 
serve the Original Patina 


By R. C. STANLEY 


ture. To these T shall endeavor to 
impart sme of the Knowledge gained 
through long experience in this work, 
What I write is not_merely personal 
opinion, but includes a fot learaed. from 
others and now used in my own sh 
‘The first and most exential U 
know is what constitutes antique 
This, of course, is the appeara 
Destroy the old look and the 
destroyed 


change that comes over the surface after 
longexposure. ‘The popular nate for U 
appearance of the surface is 
Diluted nitric acid is sometimes employ 
to give wood an artificial patina. The 
treatment is unsatisfactory, however. as 
there is nothing natural about the film's 
appearance. 


[SS0ME pieces of furniture the name 
of the famous old maker gives them 
their value, but the ordinary piece, such 
as most of us own, derives most of its 
value from its original patina, hence the 
importance of preserving the surface in ite 


“Som hat we undead be arent 
‘preserving the patina, we shall see how 
Shellac. varnish, and other fishes may 
he removed, leaving the patina intact. 
But first let me insert « few don'ts: 


Many old pieces of 
fornitire sored i 
tle cam bere 
ined service 
paneer 
paired and. restored 


Don't plane the surface to be preserved: 

don't do’ any dscriminate and hurried 
use any solution contain= 

concentrated lye; don't start, work 
until you have given it a very thorough 
‘examination to determine its needs, 
will be found that every job of th 
different from every other 0 
after the job is started, try to hurry 
you feel impatient to have the job done, 
dig some bait and go fishing. 


ing. concentrat 


HE, pati, has the same color in all 
joods, and the older_the piece, the 
more marked it becomes. Tt is recognined 
by its smooth, mellow, yellowish tin 
but it is transparent. ‘Fo those who do 
not recognize this surface condition, itis 
almost impossible to describe it unless one 
is looking directly at an old piece: then, 
of course, it can be shown and does not 
have to be described. 


‘To remove old fi int and 
anid ticoreeec speed preted pale 
and varnish remover, Apply” the re- 


mover generously with a brush, but do 
no more brushing than is necessary. 
‘The coating absorbs the remover and be- 
comes soft. Leave it for a sufficient 
length of time, which varies according to 
the thickness and nature of the coat to 
be laceaorel ‘This may be determined by 
scraping spots the size of a dime. 
the action is found to be complete, re- 
move the finish from flat surfaces with a 
dull seraper,a (Continued on poge 1 
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'~ Tycos,, the Sixth Sense 


: Saves Money and 
Sveum") ‘Insures Quality 


IN MAKING shoe leather accurate temperature regulation is essential—if the 
plate in the hydraulic pres is too cold the work has to be done ove; if too hot 
the quality of the leather is impaired. 

‘One manufacturer of shoe leather has increased his production, improved qual- 
ity and saves $936 annually by using the scientific accuracy of Fees, the Sixth 
‘Sense of Industry instead of the guess work of old methods. And through the 
use of reer Instruments for indicating, recording and controlling temperatures this 
manufacturer has insured absolute uniform quality for his products. 

In these days of mass production and heavy competitive selling Feces Tnstru- 
ments insure an absolute uniformity of heat treated products that is essential to 

‘Whatever you make if your manufacturing problems require the indicating, re- 
cording or controlling of temperature, there is a type and style of instruments in 


Ficos for the the feos Line of 8,000 varieties that will help you, Informative literature on any « 
Medical Profession type of instrument will be sent you promptly on request. Or our engineer will con- 


eos Sememanane, Poe sult with you on the application of Fyece to your particular manufacturing problem. 
‘Soot Goris Gina _ 

‘Bees Fever Termomer 

You 

ask 


Taylor Instrument Companies 
usa. 


Main Ofice and Factory 


Canadian Plant: fee BUILDING, TORONTO, 
sHoRT & MASON, Lad’ Manufacturing Diseibutor in Great Been 


Ton ~ SIXTH ~ SENSE ~ OF ~ INDUSTRY 


Tycos Temperature /nstruments 


DICATING ~ RECORDING ~ CONTROLLING 
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cA New Service MR sttrexen Laying Out a Home 


to the readers of 
pObULAR SCLEGEE Workshop Compactly 


ie By A.W. Worur 


Hammacher, 
Schlemmer 


Notional Headquarters, 
for the finest in 
HARDWARE 
AND. TOOLS. 

AVENT youoften wished 
is yrows sagen’ 


where you could pick o 
‘xactly the fools you needed? 


From now on you will have 


Fig. 2, Bench for athe ei press and grind 
sr The motor le underneats tie fer ead | 


Forall practical purposes Hammacher, ba racl 


34 by 134 in, is placed in front of each 


‘eluding most shelf to keep the jars from sliding off, 
fof the manus Over the benches in Figs, 1 and 2 are 
factured Misi ds, Dench for eciverking. storage shown tool racks which can be removed 


brands adver Ahtives, movable droplight and teal rack 


bodily from the wall. This is better than 


tised im th : a 
hanging the individual tool holders direct. 
— il ‘on the wall because of the work it saves 
What HIROUGH the installation of an oi Fees | 
ou require I burner, the coal bin space in my it the shop has to be moved or rearranges 
In the way of cellar became available for a work, ‘The clips for chisels, files, acrow drivers 


aand similar tools are patented tool holders 
‘obtainable in hardware stores, while the 
holders for hammers, shears, sawsand the 
like are straight. hooks or cup hooks. 
‘These are fastened to strips of wood, 
which in turn are fastened to the wall, 


Med Met chert Xe.ssr quality tools, | | shop, At small expense I converted 
jou—anything from a apecial type plier 
Boatuly equipped work bench. 


there are two or three features which may 
be mentioned, as they may appeal to 


‘other home workshop enthusiasts who pnt Bg fader 
have not adopted corresponding devices. vide “racket 


Where one has along shelf overa bench 
handy and readily moved droplight may 
he fashioned in a short time from a few 
picces of wood, as shown in Figs. Land 3. 
he advantages are that the light may be 
quickly moved to any part of the bench 
and the height can be regulated. 
Fitted Too Chest No. 52th Toole #800 ‘One of the best arrangements T have 
S\, 100-PageTootBook AEE! || found for keeping tacks, brads, nails, 
staples, serews and a hundred and.one 
other small odds and ends is also illus. 
trated in Figs, 1 and 8.) A number of 
empty mayonnaise jars of various, sizes 
are collected and cleaned and the labels 
removed. ‘These glasses form ideal con- 
tainers, 


&Co. Uivatwen 
Ath Ave. at 13th Street shop in cellar 


New York, N.Y. L 


Since 1818 
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A reliable BENCH LATHE 
at a price you can afford 


— 
No. 125—$40 


ou don't require ultra precision, but 

‘want a reasonably accurate lathe, 
this one will serve your purpose and meet 
your pocketbook. 

This lathe is sturdily built and depend- 
able, and is designed especially for use in 
trade schools, repair shops and the home 
No, 182 Slide Rest ‘werk lion. No, 128 Turret Attach: 

List $17.50 It has Milled Bed and Tail Stock with ‘ment, List $50.00 
Milled Base, both Serew and Lever Feed 
and 3-Step Cone Pulley. Capacity: 7” 
ing; 12” hetween centers. Live Spindle 


fitted with cone bearing. Measures 25" i) 
‘ over all and is 1132" high. 
R\ A No. 125... . List $40.00. 


y jadio-494 Bench Lathes stellar but hee 
ger T Rest and longer bed. Capacity 7” 

wing; 18” between centers. List $14.00. 

Either lathe can be driven by a 4 H.1 


motor. 


‘Ask to see these Lathes and Accessories 
at your dealer's. Or write us for Lathe 
Booklet, which will be sent FREE on 
request. 
No, 194 Save Table secre seca, ees sk No. 130 Countershaft 
Gave not included) ee = List $12.00 


R. PUNCH 


List $17.50 MAKERS OF ehapiths, 


GOODELL PRATT 


1500 GOOD TOOLS 
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NOKOL 
Oil Heat 


is preferred 
by these Nationally 
Prominent People 


Ok; JG; VINCENT, Vie President and 
iBntineer Packard Motor Cor Co. 
SEWELL L, AVERY, Pres. U.8. Gyprum Co, 
ADMIRAL W. 5. BENSON, U.S, N. 
ALFRED C, FULLER, Pres, Paller Brash Co, 
1. E, OLDS, President, Reo Motor Car Co, 
EDWARD & JORDAN, Pre, Jordan Motor 


A.D.GEOGHEGAN, Mir. of Snowtitt a 
‘Wesson Ont raleay 
,.W, SEAHOLM, Chief Rngineer Cadillac 


‘Mibior Ear See 


HENRY LELAND, ExPree, Linen Motor 


L. P, FISHER, Pres, Cadillac Moter Car Co, 

BISHOP J. J. HARTY, Omaha 

DR, HER fahth Com 
i: HERMAN N. BUNDESEN, Metin 

¥. J. HAYNES, President, Dodge Brot 


CLARENCE 1, HOWARD, ot, 
‘Commonwealth dteet Corporatica, BC kas 


HON. HERBERT 8, HADLEY. Chancellor 
‘Westington University, St Lous 


JUDSON 8, BEMIS, Pres, Bemis Bag Co, 


IB. WALL, Former Weter Commie 
‘Direwor of Publ Uuiten af Be Loss 


MOWARD J. WHITE of Graham, Anderson, 
‘Probst White, Architects, Chicags 


WM. FISHER, President, Fier Boy Corp. 
ACh, FISHER, Chief Ragineer, Fisher Dey 


BKNJ., GOTFREDSON, Pres, sn 
Poutk Oo — 


HORACE E. DODGE, Jr., Dodge Water Cars 
1B.R. WELLER, Pres. Standard Oil of Lousiana 
DR. LEE DeFOREST, Famed Radio laveotor 


‘and 38,000 others. 
Nokol is preferred in yourlocality too, 
‘Write for free booklet on oil heat and 
details of our attractive budget plan. 


NEW Silent 


Nokeol 


AUTOMATIC OIL HEATING FOR HOMES 


FREE—NEW BOOK 


AMERICAN NOKOL COMPANY 
‘9 Schotere Ave. Chicago 

reas send pe your new beck on el heat and de- 
tat our Poder rise. 
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| Articles on Amateur 


Paper Models Help Design 
Amateur Stage Settings 


By Axpre Suri 
Aathor of “The Sceneeright" 


Second of a Series of 


Theatrical Scenery 


N THE first arti- 
le of this series 
Jerry, the stage 
carpenter, was 
troduced to you as 
‘one of the most im. 
portant members of 
an amateur play 
producing group. 1 
showed him up in 
all his three-way 
slory, that is, as the 
Aesigher of the se 


than not, the man 
who hax to paint 
them. This tri 
lity bas 
Inclusive name of "scenewright, 


ir scenewright to the 
three divisions of his work, suggest thi 
the possibilities of his job rather th 
full scope of it, T had best begin at the 
heginning and show you the scenewrig 
in the first phase of his work: as the 
designer of sets. 

A the scenewriht happens to have ad 
any sort of training as a draftsman, ey 
Cally an architectural drafteman, his fob 
fas designer will be comparativ 
He will know then how to hanslle draft 
instruments, the T-square, triangle, a 
the architect's seale (or rule), and be able 
Tay out his floor plans and make the 
‘working drawings” for his scene frames. 
But he need not have this special 
‘onler to do the job; almost anyone 
with paper. pencil and a ruler can make 
the necessary drawings. Even if your 
drawings are a little sketchy and faltering 
in draftsmanship, you need only remem 
her that a good setting can emerge from a 
poor drawing as well as from one that is 
heatly and carefully done. Tt is not the 
drawing that counts, but the idea that the 
‘drawing embodies 

‘When the scenewright’s ideas are com- 
monplace the settings will also be co 
monplace. But if the scenewright hi 
read the play carefully. thought about 
talked it over with the director, made 
sure what will be needed not only to 
satisfy the exact requirements of the play 
but also to add the quality of “atmos- 
phere” to his sets, he will be certain to 
create something above the ordinary, a 
setting worthy of the attention of even a 

jeal audience. And some night when 


introduce the amat. 


the curtain goes up. 
fon one of his sets, 
and even before a 
word is spoken, h 
will hear the audi 
ence break into ap- 
pause and kuow 
then that his thor- 
has not 


Eo 1 shall exrume 
thatall scenewrights 


i 
won't be satisfied 
merely to make a 
plan of his sets 
draw up the side 
walls or houndaries, but will want to fol- 
low up his drawings with a model, He 
may at first think this an unnecessary 
1 his labors. Asa matter of fact 
it is quite the opposite; itis labor-saving 
in that it gives the scenewright (as 
he director and uctors) a chat 
the settings in miniature, to 
tackground of the play before the actual 
sels are built. It allows also for changes 
the sets while these 
made, that is, in 
jead of the actual sets, And 
the model also gives the scenewright and 
his assistants the assurance of the out- 
come of their labors, ‘They realize that 
instead of working from more or less 
ssterious drawings, they need only to 
cenlarge the model to full size and the job 
boief, th allows them 
to know what 


sesh then 
Cannot tres 
since T have trad both methors: without 
{ rmded and with a model and the rose 
tncthod is always the better in every way 
‘The motel stands ready at all Unce to 
settle doubts and arguments, MI-a ques. 
tion aise aboot the bing of wera 
tame na certain wa 


nd later. when the 

painted and 
he model again 
'a plan or a sketch 
the varior s are to be joined, 
the angles of the walls, and other details 
of alignment. 

Now, a model can vary from a strip of 
paper folded in such a way as to show the 
corners of the room, with windows and 
dloors roughly sketched in, to an elab- 
orately-drawn, painted and. {urnished 
creation. ‘The degree of elaboration is 

ly up to the (Continued on page 92) 


up, 
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The ability of the new 


At this price the Crosley Band- | Bandbox is amazing. Its 
box is Radio’s most astonishing | *™ple operationis easily 


understood and its won- 


success, not because the price is | derful performance is at 


Experienced. radio owners will look Set for, 2 
tou dt every wt they cooailet 


Miltions will Yok at the aod box. The 
see now’ diplayed by more than 


Jon, expects to el «million dollars 


worth SC Wmidbores tite season 


Cruley, dente ne, 10 Culifornia have 
gaat ee dup for (mediate 


‘expect trom group of 
ek of ‘tects to worl 


ven hn ple of the wer 


we aa ok ote eta 


anenen rere 

opto ate 

aif athe re: 
pS 


isk che laste 
‘orallvon ware thrown open 
Tenned under thelr patente 
Fecmontous! Wonderalt  Sia~ 
wien? 


i 
i 
i 


embetter etiam cs tay Tete 2 


Rectal ely Wks thet ptmenns of Reema Ener 


low, but because thesetismagic! 


aot Pit foure therewith a Crosley 
rine dence coo =— wr 
"Tm Caley Banos eres 
a 
Theva of howe of tsrnnee your 
ie 


i 
d 
: 
i 


Mh 
i 


ty 
i 


l 


ll 


[ 
Ls 


fact aie cer 
‘The tuned radip trequeney sm " -— 
CaaS = 


Hi 
i 
i 


{ec na Trek iMate Shut make dios 


THE CROSLEY RADIO CORP. 
Poel Crate, Je Pre 
(Cincinnati, Os 


thecommandofany hand 
that can turn the dial. 


eas 
Sars 
vueatece tt 


Sia teres 


SSS 


iieeimarehen stant te 


“Fpmtlar “capacity "othe ‘aausulng nt he 


‘crate rr da prfr aol Deter the Bande 
on Ae Rone de ee 


“Fh rosso on eo a 
‘Tor Gites Mdenne {120} sn75 


‘The Soper Moscone, Mls (veh). BL7B 


Crosiey i Ucened aly for 
Radio Amatear, Beperimental and 
Broadent Reeption 


Muniana, Wemins, Colorado, New Merce, and Wea pice slihty higher. 
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The 
evolution of a 
switchboard 


plug 
—in 108 chapters 


"TO look ata telephone plug you 
would scarcely guess the number 
of parts and the many operations 
nedlled vo produce ic 

Every step of the whole intricate 
job—starting with the selection of 
‘raw materials to make these parts— 
must be taken with wemost care,and 
the work inspected and re-inspected, 
before the litle. mechanism can 
qualify for its mighty responsibility 

For switchboard plugs are neces- 
sary connecting links in every tele- 
phone conversation, and upon the 
‘accuracy with which they are made 
depends ‘lear, uninderrépted talk 
Making these’ plugs right is one 
of the many jobs which Western 
Electric is doing as manufacturers of 
telephones and telephone apparatus 
forthe Bell Stem? 


ULMILHILUL 
MUMIA 


estern Electric 


Since 1883 Manufacturers for the Bell Systems 
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| Paper Models Help Design | 
Stage Settings 


e wishes to enjoy 
that comes from 


ire to be reflected in the ac 
They will look as if 
were designed rather than just thr 
together. “They will possess a structural | 


@ model in its very simplest form, 
shows the stage and the floor plan of the 
room: B, a development in elevation of 
the three walls; C, how these walls will 


\ ryan 
| \ ene 


Bhosle 


Peespecrive 
SroRRE Eco 


look when cut out and folded ac 

the floor plan. A 
are based upon this principle of wort 
froma floor plan, by way ofthe develoy 
side walls, to the folded “rooms” 
insure accuracy these three walls ean be 
set up on the drawing of the floor plan, 
but this is helpful only in an elaborate 
| interior’ where the ‘walls have. unueual 
| recesses or projections, of must slope at a 

particular angle. 

Tf our student. scenewright will now 
take the trouble to make model box, 


ts will appear later 
enlargement and a 
Il stand actually 


when, by the magi 
Tittle hard work, 1 
fn the real stage. 
order to make certain of his visualiza 
| and the outcome of his sketches, he should 
make his model as nearly as possible 
tiniature of the, finished seta. This is 
especially true in the ease of the eginner, 
In making a model the most convenient 
scale at which to work is one half inch to 
the foot. The paper (Continve!on page 128 
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At rich in tome 
av gpand organ 


Amplion Grand 
ACIS—$145 


‘Walout cabince 34° x 33" x 
18" ‘wich fine piano fsish 
‘and polychrome decoration, 


A HAPPIER CHRISTMAS 
for 2,500 families 


very AmpLion Granp is a “labo- ° 
Fr taeory model "personally test- 
ed and approved by Amplion’s Chief 
Research Engineer. Production is 
therefore necessarily limited. Only 
2,500 can be built before Christmas. 
The AmplionGrand combines those 
qualities to the highest degrce which 
go to make up Amplion quality and 
world-wide prestige—beauty of tone 
and artistic appearance. Amplion’s 
scientific efficiency in performance is 
especially appealing to readers of 
Porutar Scinnce 
Other Amplion models from $12 to $97.50 


Write for mew Amplion boates which ills 
rates wad describes the fll Amplion line. 


Colonial Cone 
ACI2—$35 


Lion Cone 
AC21—$25 
‘A beautifully blended beoaze finish 


iment tame mel to. THE AMPLION CORPORATION OF ameRiCa 0 His foh NG, Cos 
Seger ssl werana tess tee tect Arey matin 


taiewith eruighe bar magnets of the smplion Corporation of Capada Led., Toronto fers of finest Baglish Tungsten 
fnese grade English Tuogwen ck. © ™™* AMPH Sto —e 
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A Hint to Those 
with Pipe-Smokers 
on Christmas Lists 


‘The following letter may prove to. be 
fa Christmas tip to those who bave pipe- 
tr Christmas lists: 


Carney's Pei 


fy son. datioed your advertnement in 
hei ie wot the as, 
worth arfived_Tthought "perhaps tome 
ied ted et you my pane, 


ihe toy" paged eevee we 
When'T cold hie 1 liked 1 better chan any 
Thad E me by eiving 


unpoued eve for 


ight say that f'do net heat any come 
pun frit" ie ‘rane ab" 


Very truly yourn, 
amen Te Vaughan 


‘The two favorite gift sises of Eageworth 
are the, ounce ‘gag humidor jar and 
the Sounce tine ‘Both are. provided. at 
‘Christmastime’ with: appropriate. wrap 
Rodty-Rabind, snd suche packtl'a 
Rubbed, “and each is packed ins 

. lookin 
fecorate: 
fat carton 
Printedin 
Eolors. Prices 
SSt65 for 
he is-ounce 
jar. The &- 
Ounce tins 
fire 75¢ each, 
Please nak 


‘your tobacco 
ealor for the 
Edgeworth 


tho a lst of the names and 
thone: you wish to. remember. with Your 
Dereon reting ‘carl foreach ie 

‘We will play attend to. sending the 
ntinian Blgeerth to “sour fren 
fil delivery charges prepai. 

Pevioals Herings you yourself are 
not acquainted wit Bigeworth It 
fond “your name’ and address to Larus 
‘E'Drother Company, 10 South 215 Steet 
Hichmond, Va. We hall ed to snd 
Sou free simples of Edgeworth Plug Slice 
And Edgeworth Resdy-Rubled..— 

Bath Edgeworth Plug Slice and Eder- 
worth Ready-Ruubbed are packed in small, 
Pocketaie packages, in handsome bumi: 


ors, holding & pound, and also in several 
hundy in-between sizes 
To Rei Tobacco “Merchants: If yo 


jobber eannot supply sou with 
Eras Brother Company wil fay send 
peepal by paral post & one of two- 
oven carton of any sist of Edgeworth Plug 
Sie or Edgeworth Ready-leabbed for the 
tins price fou would pay te jobber. 


([Preierteti 5 


ing RY, Richmond Pa 
“Tae alcple 
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A Joint You Can Take Apart 


How to Make a Keyed Mortise and Tenon 
for Collapsible Furniture 


By Ewanven E, Enicsox 


(Below) Lay out-the thickness of 

the tenon with the marking gage, 
‘always Keeping the head of the age 
‘against the working face of the rail, 
Run lines also on the ends of the 


Pieces to facilitate sawing. Next lay 


‘ut and mark the mortises in the 


When laying out the length of the 
tenon in the lighter types of con- 
struction, a good! allowance will be 


from 14 t02 tn. If this is more than 
is needed, the tenon can be cut later 


3 The tenon ie cut exactly to the 
Iines with a rip saw, as shown above 


} Should taper in width 
ne ide and hal fon 0th ia ie 
ce an auger bie sert tenon through mor. 
may be used and a ~ 
ee Silet'a motto for 
‘up with « chisel # * saa 
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Kaleidoscope Made 
at Trifling Cost 


ly trying, in a city of half 
million inhabitants. to purchase a 
scope for my grandchildren, and 
‘even to get information as to how 
truct one, I succeeded in making 
hat was wanted at the cost of a 
. Ta years gone by the kaleido- 
a familiar optical instrument 
‘one could see reflected 
ty of colored designs, 
‘To make one, obtain a flashlight shell — 
one with a small hole at one end—and 
five cents worth of small colored glass 
beads at a ten-cent store. 
Diseard the reflector and the copper 
contact strip inside the flashlight shell, 


CAP WITH HOLE tens ca. 
FLASHLIGHT SWELL, 


i 


tas 


we masrenovmanis| 
‘SLAss srs 4 — 
banned BLAcK! ross sucrion 

On BACK ‘Su tine Arm 


‘Lengthuiae section through the tay and crs 
fection showing arrangement of reflectors 


nl remove the spiral spring that is fas- 


After u 
fasten 
Paris or some other cement. ‘Then cut a 
circular nk of thin glass to Bt i the cap 
over the len 

Tay a single layer of the smallest and 
ost highly’ colored beads upon the flat 
fide of the lens, and place the glass disk 
over them. Now put the lens cap 

Hit shell, but not so far as to inter 

re with the free movement of the bead 

A-drop of solder will hold the cap in 


gle, as sh 
in the shell, Paint these black on one side 
and place in the shell with the un- 
painted side facing inward. Screw on the 

the black. disk, whi the 
id the kaleidoscope is made.— | 


How to Stripe Furniture 
number of unsuccessful 
ipts to stripe various small 
articles about my, house with brushing 
in a striping brush, I tried an 
ordinary draftsman’s ruling pen. The 
its were excellent. I find, too, that 
n be used equally’ wel 
‘precaution wecessary, is to 
have on hand for cleaning the pens a small 
amount of the thinner recommended fr 
the particular ‘of lacquer in use. 
Unless they are cleaned frequently, the 
pens will become cl 
Using the pens in this manner does not 
hharmn them in the least —Cuas. W. Haw- 
‘moun, Jn. 
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No need to hold chuck of “Yankee” Brace 
No. 2100, to keep it from turning back on 
ratchet movement. The famous “Yankee” 
Ratchet is smooth, powerful, silent; as casy 
working as the stem-wind of a watch, yet 
unbreakable. 


Ask your hardware dealer to show you No. 
2100—the finest bit brace ever made, Try it 
and you will appreciate the economy of pay- 
ing a little more to own a tool of this kind. 


A 
=“ YANKEE” Ratchet Shifter—A 
finger-touch gives right or left 
ratchet, or rigid. Positive adjust- 
ment." Dust-proof.  Moisture- 
proof. 
New “YANKEE” Chuck.—Ball bear- 
ing. Quick centering and accurate 
Won’t loosen in work with any bit 
round, square, taper, 34 in. 
“YANKEE” Hard Rubber Handles. 
Unbreakable. Do not warp, shrink, 
rack or bind. Top handle stcel-clad, 
ball bearing. Sweep handle caps held by 
patented “YANKEE” ret, pre- 
Venting excessive handle play. 
“YANKEE” Finish.—Nickeled and fin- 
ished in keeping with the perfection of 
ies constructions 


“Yankee” on the too! you buy means the utmoat 
Te guilty, eficleney and surabilige 


Write for FREE “Yankee” Too! Book. 


Nour Bros, Mao. Co., Philadelphia, U. § 


“YANKEE” TOOLS 


Make Belfer mechanics 
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| How to Make 
a Tool Case 


By J.C. EDDIE 
PTE popularity of wn type of tool ease 


informal set of tools. Its ease of portal 
‘makes it useful even to the mechinie wh 


Ethyl is best 
for cold weather, too 


Your car needs Ethyl Gasoline this winter. 

You need Ethyl’s extra power to negotiate 
roads that are muddy and snowy and slushy 
... to keep in high and get away faster in 
winter traffic . . . to reduce engine strain... 
and, most of all, to "knock out that ‘knock’.” 

The ingredient in Ethyl Gasoline—tetra- 
ethyl lead—which made Ethyl the best 
summer fuel makes it best for cold weather 
too. It’s the superior high-compression fuel for 
all seasons. And if you are driving one of the 
new high compression engines, Ethyl will 
give you a still greater thrill. 

Ride with Ethyl the year round. This im- 
proved motor fuel is on sale at thousands 
of pumps throughout the United States and inci hap 08 ena edi. 
Canada which display the “ETHYL” em- Se ad 
blem shown above. Fill your tank today. 


brads. AIl hardware | 


ETHYL GASOLINE CORPORATION 
25 Broadway, New York City 


Rabbet the ends of 
and bottom 34 by 44 
as shown for the tints, ‘Mark the end 
Piceet and the top for the door and saw 
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Hello boys/ 
| Send for this free book which tells all 
about my NEW 1927 ERECTOR 


with tee “Sorte ee 
sensational “Eres Tremedet 3 Drew 


new features -Rer tron Tomes Te Beet 


»°7% ERECTOR $1522 
With Automobile Chassis 


Lh, 
the New ERECTOR 
1 worlds greatest toy 


Wh 


is 


fH aden = 


HI 


cc) eens eee ae ee ea ee See page 6. 
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ou have been waiting for! The 
ical outfit for practical work. 
nts accessories, and 

ove its true value. 


Wat Tao emir toy ct and tices wo sop 
WV Fit ta Soe a 2 

the ld cent nen a ea, : F data is 

sia : fe | Sheree 


Fema fats, 


mare 
‘eke Redeye of nga cl di — 
‘all sturdily built (rom the finest materials saad 

Liar. tk toa bahar 


diame 
SSite te Sede tg. tahe anda 

shit of sud pat Ror Sach sod 
ieetale Pe SP aoe oe 
——) pong tg 


en 


Ee aceae 


er tre be plats nnd cary payment la 


dail 
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Pencil Holder Improves 
Marking Gage 


long metal eap or point 
is sold with some pencil. 


‘An ordinary marking gage with pencil at 
‘lchment aber lines that are tung to oe 


‘The eraser is removed and the tube is 
into hole bored through the 


life in this, way ig par: 
ship-model_ work and 

ny other small woodworking opera 
as well as for marking large boards 
he ripesawed into narrow 


How to Make a Tool Case 
(Continual from yay 90 
Rabbet the long edges of the top. bot- 
pieces 4 by 3 


ie that the ease is square. Square 
one side and the end of the side panels 
‘an cut them to size; then glue and screw 
them in place. of course, will 
to be cut out for the door. 


is made to gote costa potod on 
the ens and at the aici box so 
tits upper edge will be flush with the 
Joint of the: door. : 
harrower than the 
the box to allow room for the steel square, 
‘which will be kept in the back of the hox. 
Cleats should be arranged in the door 
tocarry the saws, Hooks and oer cleats 


the 
es acta . 
secon to whethera dull or glossy fini 

jive, For that ean be applied 
dace cuckis; wa ais, sot a ae 
shellac, and two coats of high rade, lear 
brushing lacq 

Mark the location of the hardware. Use 
the Hin. round-headed screws for the 


snaps and handle. Rivet the inside ends 
to make it impossible to open the box 
merely by turning out the screws. 


ey 
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[babes henclina ie the tie of 8 boskiet 
whose contents have helped thousands to 
make practical home repairs. 


The reader gets a new slant altogether on 
what can be done with files. He learns how 
to sharpen edged tools of every kind; make 
a stubborn lock turn easily; put new life into 
dying electrical contacts; repair a radio; clean a 
soldering iron ; fixan obstinate bureau drawer. 


In short, “Files and What They Will Do For 
You” is a readable little text book on the art 
of working about the home. We've never 
computed its cash value because its always 
sent free on request. 


We think that after reading “Files and What 
They Will Do For You” you will want some 
NICHOLSON Files. Your hardware dealer 
can supply you. 


NICHOLSON FILE Co, 


Providence, R.1., U.S.A. 


USA 
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A Mechanical World In Itself 


"THOSE who go through the Brown 
& Sharpe plant very frequently come 
out with the impression of havin; 
visited a mechanical world in itself. 


Every facility exiete in this plant for 
making Brown arpe precision tool 

with almost unbelievable accuracy and 
for testing them with painstaking care. 


This work is done so well that the perform. 

ance of Brown & Sharpe tools is recognized 

as setting a standard of accuracy by mech- 
I anics in shops all over the world. 


Hardware dealers everywhere carry Brown 
& Sharpe tools. If, by chance, your dealer 
does not happen to have a copy 


of our catalog, we will send you 
one free on request. 
perr. P.S. 
BROWN & SHARPE MFG. CO. 


“World’s Standard of Accuracy” 


Home Workshop 
Chemistry 
‘Simple Formulas that 
Will Save Time 
and Money 


cil sold as machine oil, hax many 
uses in the home workshop. [It can 
be used not only for lubricating machinery 
also for polishing woodwork and pro- 
tectng iron from rust arnt 
5 a furniture for 
varnished and shellacked surfaces, first 
dust the surfaces with a soft brush or a 
of soft cloth. ‘Then place a few 
drops of the oil on'a clean rag and rub 
until the desired luster has appeared. 
‘Machine oils of this kind may be di- 
Jited for polishin eight or 
sn titnes its vol ‘or puso 
y is used, the mixture 


c= motor oil, or the lubricating 


must be exting 
used. The effect of the 
to prevent an excess of 


left. s0 oily they will collect dust. 
‘il polish should be well rubbed 
ny excess must be 


rubbed to bring out the finish, 

While the recommendation is often 
made that tho of be applied on a damp 
cloth, I prefec to use a dry rag for poli 

ig. It’ the rag. is. moist, one never 
leaves when 
A surface to whi 
‘a wet rag will have a higher polish while 
the suriace is covered with a lm of water 
than when the fli of water has evapo- 
rated.” Quicker results are obtained by 
ting a. dry rag moistened. with oll and 
then rubbing with another dry rag to re- 
move any excess of oi. 


applied with 


HEN the wood is dirty, the var- 

nished and shellacked surface may 
be wiped with a cloth wrung in w 
slightly soapy water. ‘The 


the varnish may be 
improved by rubbing it with floor wax. 
‘Applying thinned light motor oil to iron 
or steel parts prevents 

‘When oil is moist of con 


pears badly. w 


half fill the filter paper with ordinary 


table salt. Pour the moist or watery oil 


through salt once is tsuall 

‘To remove a rusted serew,. place a 
drop of oll on the acrew and apply a hot 
Soldering iron to the head. Add more oil 
and repeat the process if necessary. 


© This seat on « radio, toot or wil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. Sea/page 6. 


December, 1927 POPULAR SCIENCE MONTHLY 


WANT HHA SDE GRIEESO Fg 
ACCURAGGASS URED EB 
RIEALATOOLS 

hs ‘co % 


SS: 


HOME MECHANICS MADE EASY WITH THE NEW 
UP-TO-DATE HOME-CRAFTSMAN SHOP 


102 


The New Model 
Pocket Ben® ranks 
high ‘among good 
watches. That's be- 
cause it combines 
good looks with cor- 
rect time-keeping. 

Soldeverywhere for 
$1.50. With night- 
and-day dial $2.25. 


Built by the makers of 
Ben and ether Westclox 


WESTERN CLOCK COMPANY 
La Salle, Illinois 


ces 
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Blueprints for Your 
Home Workshop 
¥ ONE of the, blueprints listed 
‘below can be obtained for 25 cents. 
‘The blueprints are complete in them- 
selves, but if you wish the corresponding 
back issue of the rine in which the 
project was descril detail, it can be 
Rad for 2 cents additional so long. as 
copies are available, 
| Porviar Scrence Mowruty 
250 Fourth Avenue, New York 
Gesrizwxs: 
Send me the blueprint, or blueprint 
T have underlined below, for which I ir 
; dollars cents: 


Descrited 


RET: 


FE 


E 


SEY 


FF 


fet 

i 
F 
nie 


iI 

ne 
ah 
Baty 


jl 
i 
fi 
ail 


: 


tf 


reTEETET 
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nation’s health. 
Buy 

Christmas Seals 
and 

help preserve 


THE NATIONAL, STATE, AND 
LOCAL TUBERCULOSIS ASSOCI- 
ATIONS OF THE UNITED STATES 
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to be men,and men 
who want to be boys 


you could take a great rilroad sys ne! Eley Controed 
TtrsoracrnstneConenenand aos: ‘ind Nor 228 ood O12 
form tintoa miniature size foryour home 

Jos, woul bave™ Lionel the mot 
realistic electric rulroad in the worl! Ie 
is'100's Elecrrally Controlled i is 10 
reali operates abit by magic. 


W 


Lie Ones Dah Cr LLY 
oa by 


Imaging yourself on Crixmas mor « 
ihe plctming tracks al lid our-the 7 
wiingall hooked vp, illuminated station “SPR 


lace, ap posts abiaing Bighly, 
erything et. "And there wating t0 BO 
ituitbeubifl Looe! Super Mover Loco- 
nl ioxives fea to thunder down the ras 
wih i Pallmans, Diner, ot as macy of 
the twenty-nine diferent Lionel Pr 
Cats us yon chooses 
You're siting at the switch tower, your 
hand wt the controle: Touch « Teves sad 
prestol—the ttn comes vole, speeds up 
ted whines sway Watcher 
the Croming gates, which sutomatcal 
BD rascandlower there ides to 
SUZ, tie iuminaced tuanel-~chea takes the 
{um and approsches thar marvelous new. 
Tone! Trea Control Semaphore The red 
Tights on-—atm is down--the tai halts 
tlrowaieliy=then asthe arm eeses cod 
the green light fushes your tala once 
‘mor oath want Now thrcvaswich 
iy sheadbackin tetwitch tower you touch 
Lieut Elerie ‘Never and the track switch is throwa— 
Bal-Signl | nd your tain Whisks nt 
Nu. 069ed09 Semember, you can 
tur onto the main manip: ° 
lating the levers in the awit tower g 
a 


iways—you can control your Liouel See for yourselfjusthow wonder. Electrically Controlled Railroads 
‘Train at any distance dows the tack ful the’ Lionel Railroad System for"0” Gauge and "Lionel Stand- 
Whacfun! Payachousendgames—deeam  SEtbcate ever published. Ia full bookshows the supreme quality 
athoussnddreamawitha Lionel Railroad ot ever poblis mm boghskows * ed 
pfhowand dreams witheLione/Ralrowd. Colors ie shows the great vari- and built-in excellence of a 


: ‘ofLionel Trains and Equip. Lionel Products. Sets from $5.73 
tienen Lonel Derrick Car forcramplc, meat Itdescribesthe ioael!00% 108300. Scad for thebook today. 
Amazingly call Youhavctosceitopecate See Liowel Products demowstrated at the leading department stores, 
tobelieweit em handieare, electrical, sporting goods and furninare stores 


‘THE LIONEL CORPORATION, Dept. F, 15-19 EAST 26TH ST, NEW YORK, NY. 


“STANDARD OF THE WORLD SINCE 1900” 


[LONEL' TRAING 


MULTIVOLT” TRANSFORMERS 
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over Forty years of 
intensified produc- 
tion and the best in 
materials and work- 
manship qualify 
them to excel. 


Built 
to Stand 
the Strain 


STAR HACK SAW BLADES 
have proved their superior 
qualities by trial under the 
most rigorous conditions. 


STAR HACK SAW BLADES 
are Universally acknowledged 
the Best and have won this 
distinction thru sheer merit. 
The solution to hard cutting 
jobs rests with STAR HACK 
SAW BLADES. They are the 
only choice of metal workers 
who KNOW. 


Clemson Brothers, Inc. 
Middletown, N. Y. 


MAKERS SINCE 1883 


Star Hack SAws 


have swept the In-| 
dustrial sky because| 
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A Doll s House 


be next to 


Moen in Fe 


as separate units. Deo all wall pain 


How clonety the model resem a real howe 
"chown by the plane and. front view 


or decorating and floor polishing while the 
sections are still open, 
‘Next, the outside walls 


~SSl WT 
CGO 1, 


Raytheon Type R 
Voltage Regulator 


For improvement in both the construction 
and pelormance of lightaceker ower unite 

Ten incorporated 
Retoaintale cone 
dower volt taps 
lation on the 1h 
of changer in lie 


ay improves 
Sand ys vole tape epand 
tlhe Tod caren, 


ayPER TYPE nt 
Price ose 


Raytheon Manufacturing Co. 


301 Kendall Square Building 
Cambridge, Mass 


Fs | (Rayt heon® 


LONG UFE RECTIFYING TURE 
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Hammers 


The choice of three 
generations of 
skilled American 


craftsmen ++ 


Heads press-forged of finest 
tool steel, Handles of clear, 
second-growth, airseasoned 
hickory—put on “for 
keeps.” There isa style and 
weight of Maydole for every 
service—each with the un- 
equalled Maydole “hang” 
and an inbuilt resistance to 
hard use and abuse that 
means true economy. 


Write for interesting and 
useful Pocket Handbook 
23 “B.” It’s free! 


Waydole 


fe tee 
‘The David Maydole Hammer Co.Norwich NY 
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A Doll's House 


rough, but th 
cd by the reader's observa: 


tion of 


may be gh 


board, exch ‘step. being. solid“ block: 
Another plan would be to cut the steps 
lock. 


from « solid bi 


six lower 


ployee cor Nige: ig pete 


wven being hidden between walls Nos. 
Ml M4 The stair well in the second 


‘and cut so that it is 


floor 
dicectly between walls 18 and 14 


‘The balustrades are made of match 


sticks glued between a and bottom: 
ra. Ta re 


e ewe post may be a cothespin 
penholder. 
‘Wine ll the (Contined on ae i) 


— 


When you give an topes Watch 
you make a gift that is appreciated 
‘out of all proportion to its cost, 
For there's no gift like a watch, 
othing used so much, consulted 50, 
‘often, carried so long. And Ingersoll 
Watches, made for over 35 years, 
have a reputation for dependability: 
and enduring service that is world 
wide and thoroughly deserved, 


If your dealer hasn't just the model 
you want, write us giving his name. 


INGERSOLL WATCH CO,, Inc. 
NewYork + * San Francisco 


A MOTOR 
fue rs 


YOU NEVER SAW 
REVOLVING MOTOR 


‘Soha sod et Be. 


amaenae and Serves Sores, an. 
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© I 
HACE MARI REGISTERED Completely 


MAGNIFICENT TONE™SUPER SELECTIVE~POWERFUL DISTANCE GETTER sean 


[SAI Electrified or Battery Set! Big diserdeents 
r= — * 


eae) 


in Wesco wets 


Deal Direct 
with Big Factory 


‘Withoor obligation, send fee catslog, AMAZING SPECIAL OFFER, cxtinony of 
NESS ete Giese Desir 
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A Doll’ 's House 


small details are in place and th “alk 
tinted, the three sections shown 

Seay becmenkion wang cm. beret 
screws. The front and hack should be 
serewed in place at this time and the two 
ends and roof hinged. One hinge on the 
oof will have to have an extension sol- 
dered to it to allow it to open out to the 


be nailed or glued in place, 
but take a great deal of time to construct. 
‘The divisions between the shingles 

| he represented by making grooves with 


the point of a nail set or a chisel. The 
sogam i ied nitk & same method may be used for lining the 
Motantgy.” "| siding boards. 

‘The chimneys are made of solid blocks 


of wood and the bricks carved with a 
chisel or sharp knife 
‘The construction of the front entrance 


i 


December, 1927 


aan SW 
| “VERSATILE” BRIEF CASE 


YOURS AAD ABSOLUTELY FREE! 


wees Sor 


is shown in Fig. 1 and more in detail on 
Blueprint No. 72. ‘The arch is shaped 
| with the coping saw; the roof boards are 
made to match the main roof. The 
columns may be turned on a lathe or 
made square, or a stall bracket may be 
used to support the sides of the roof. 
‘The steps in front and at the side are 
merely three }4-in. sections fastened 
together and carved like the chimneys, 
‘The sunburst design over the door may 
be carved with a knife or carving chisel. 
Making up the window sash is more 
tedious than difficult. A good sharp knife 
will be the greatest asset. ‘The method is 


shown in Fig. 6. Tough and quite heavy 
cardboard should be used. "When the 
yobs sash are on Shey are aiaed toa pee of 
glass oF celluloid of the same width a 
FREE ~~ Fength. Each sash should be made to 
fit its particular openi 
HGE WRENCH SALES CORP. | tion of the doors also is shown in 


‘Small green shutters serve to brighten 
the appearance of the house and may be 
made easily. piece of very thin wood 
iple design grooved in the out- 

is needed for each 


th Sen Hla Vase Cay 


‘Small 
holes for the flowers—may be used under 
the windows. ‘Pieces of sponges, colored 
Tike plants and (Contin ” 


HR Ge Bee 
pe fa ea 
Tay 


a3" 


ae Mk cae 


ae tis 


Lies 
EXECUTIVES! = 


Sree 


Man/ 
How Easy 


| . Jarebitereticesntyon 
Rance i uolice 


Feige as 
eres 


FREE TRIAL; EASY Pay- 
‘Ben for band or erchesae, 
sore fo fee neste 
sede deal 
€.G.CONN, od 
1232 Gonads Bihar a 


GETTING AHEAD? 
Read the advertisementson Pages 146 to. 
174 this issue if you want to get ahead. 
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moxonn SHIP MODE 


You can 
beautiful ship ‘Model 
as low as $4.98 or 
a Loudspeaker SI 
Model for $12.50 
with your own hands 
in a fow hours. of 
pleasant pastime 
from Darts, iene to pos 
and rea 
bie, Miopliad’ bythe 
large builders of 
ship models in the 


‘world. 


Afifteen-year-old school boy 
won first prize in a model 
building contest with a Con- 
stitution model built from E 
‘our kit of parts. More than LA PINTA. 

1000 models were entered © A Ship Model Lanispecker 

im this contest. ‘ice 26" hight 27" longs 12” wide foveal 


‘Siar 30" highs 32"lons 10" wide (overall 


will supply the parts for the Constitution (OM This is the most beautiful loudspeaker on the market. 
) cat Ye ht aml sendy to eoerable for 8.98. This We will supply yu. with ll pe 
Tce err mere fr sting ie Inet." th ena 

Pull ‘iaractions for suembling Old moe 
Miuded wi cock hit, A'dagrem offer, sed Iooipeaber 
fant exactly ow to type and” does tot require power ‘mpi 
loonie fr yu fa fu the low mes at fee lil repo a af 
ipmotel can te'beitt frequeecics” ‘The’ malate minded inthe 
ready to assemble parts. We have solid wood hull in this 
rthe Ln Pata and the Mayfowet taking  imponible for eunter-ribrations to elect rr 


No doubt 
yearned to possess one but 


Fasy! Nothing simpler. ‘The instructions are like that 
from beginning to end. Do this and that and before yo 
realize ita beautiful ship model has grown before your eye 


Ye the, WORLDS At 
MoD! 


ice was too bi 
BUILDERS OF 
LOUDSPEAKI 
‘out to Git and ready 
‘beautiful model 


‘supply you with all the necessary parts, 
ro aeeale from which you ean build 


need not know anything about ship building or 
jer work in order to build one of these 


you dont think it worth many times the purchase price, ret 


‘ich Kit tell exactly what to da with each part it te usin good condition and we will lly refund your money. 


‘These plans show you step hy atep just how the mode! is 
constructed. Everything is made ao simple that even a small 
| eid can buitd w ‘ode 


lier ee iia i ATURE stir ong 
ralliones totem iteyee: | RIES ie! 
erties teeter erat cei 
rete te ic ad Sat Rts : 
Reg flemedel Ripe nal phe 
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SIMONDS 


HACK SAW BLADES 


WHATEVER THE METAL 
CUTTING JOB, A 


SIMONDS 


HACK SAW 
WILL DO IT 
BETTER 
AND 
FASTER 


the teeth will not shell—and that the 
high tungsten content gives longer life, 


For power saw use, specify Simonds 
Alt lied Blader for tod we, Simonds 

Blades. ‘But be sure to specify 
"Simond and thus secue toe adtetage 
of « neat-century's experience in the man- 
‘facture of fine eating edge. 


SIMONDS SAW AND STEEL COMPANY 


"The Saw Mahers* 


Fitchburg, Mass. 


Euablihed 1432 


BRANCH STORES AND SERVICE SHOPS IN PRINCIPAL CITIES 


PIN A DOLLAR BILL TO THIS 


Het this genuine lather 


Sine Efe stamped 
nimgeld re er ra 
‘cura pet tne 9° 


‘Send for free extalopue Ni 
pe ete ou 
Peo Toige 


"We Have Bonin Barnes 62 Yea 


BUILD YOUR OWN 


Write tay The honk yd entry Ba wt seg 
Jie atl alirenes d three ioe 
‘Ser your own mame f Same 


mS 
MECCANO COMPANY, tne..Div.K-2,Elteabeth, WJ 


fe) 
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A Doll's House 


Jued on top of the boxes, are 
quite effective. 

Careful painting adds greatly to the 
attractiveness of the house; it is one of 
the most important items. ‘The colors 

| nugrestd are green forthe roof and shut- 


Tt is well to giv 
Aire coats of plat ot 


‘long with the doors, The floors 
he stained or finished with clear 
varnish. Paper or tint the walls, 
‘Furniture, bath and kitchen’ fixtures 
may be obtained ready made at the to 
shops, where some substantia and well well 
formed models are to be found, 
should be af the propet die 90 sae 
the house. Tt is more satisfactory, how- 
ever, to make the pieces in the’ home 
| Sisp, ‘Pull see Sei Tor ebion chats 
couch, a hall clock, a bed and other 
furnishings are given in Blueprint No, 73. 
| "The; fixtures for the bathroom 
and kitchen may be shaped or carved 
{rom solid wood to resemble as closely as 
possible the real pieees. "These models 
fre covered with a heavy layer of gesso 
tmade of glueand whiting and painted with 
white enamel to resemble porcelain. 
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fitted snugly in place and cemented all 
around to” pre. 

Went leakage, {fAgen rom 

Berke it, on the SE, G59, nour 
| bottom “ot the | 
barrels pla 


Filter for Purifying 


Cistern Water 
By M. G. Karxs 


N MANY places it is advisable or 
desirable to use water from cisterns | 
rather than from wells; for instance, 
where the water is alkaline or brackish, 
or if there is doubt as to its purity. 
Whee te genet doesnot Tor fasted | 
in going to the expense of building a filter 
cistern, the method described below will 
serve the purpose. ‘The apparatus is 
nothing more than a filter placed above 
ground, preferably on top of the cistern. 
roperly constructed cistern is sup- 
to be already installed and well 
Also, the usual pro- 
ng it should have been 
Tnade, even though cleaning. will rarely 
have to be done. 
center of the bottom of a strong, 
Int barrel or large cask, bore a 
nodate a 3- 
must be 


hole larg: 
in, vitrified drain. tile 


bricks: 


to pr 
t their shift- 


large enough 
to. slip over, the 

This 
prevent 


ersten 


Sectional view of 
is to Aker for "a laters 
water from leak- 


ing through at that e 


has 
below the plugged 
eeause of the bricks upon which it 
rests, ‘The bell end of the large tile is the 
fone that rests upon the bricks. | 

‘The barrel must be placed so that the 
tile in its bottom passes through a hole 
in the top of the cistern, or so that it 
conneets with a pipe to conduct the fil: 
tered water into the cistern. ‘Then the 
barrel is two thirds filled with 


et, invert this ti 


‘over the si 
the top of which will be about 


dof the large tile 


barrel head 
of sand. ‘T! 
pours 


keep out dirt that 
other sources than # 
tus is now comple 
The upper layer of sand. which should 
he at least 6 will catch all dirt 
from the roof. Therefore, it should be 
cleaned at intervals and_ occasionally 
replaced with fresh sand. Once or ti 
a year it will be well to replace all the 
sand and charcoal with fresh layers 


©. This cent on. 
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A Trickle 


ut 


Charger 


that is 


Absolute 


Price Complete 


$1082 
pothine sles $e 
buy. Larger model 
tig 


No acids, liqui 


ly DRY! 


ids or bulbs— 


never requires watering or attention! 


Here at last is an absolutely dry 
trickle charger. No more of the 
bother and worry—none of the 
watering and attention that former 
trickle chargers required 

‘The KUPROX Tric- 

Kle Charger contains 
no acids, oF liquids— 
it uses no bulbs of any 
kind. Constructed en- 
tirely of metal it needs 
no watching or water- 
ing—no attention of 
any kind. 

You never have to 
worry about your bat- 
tery running down 
after you install the 


charger 


Make your wet 


KUPROX Trickle Charger, It 
supplies a full |-ampere trickle 
rate, (the larger model also pro- 
vides a 234-ampereboostercharge), 
To attach the KUPROX Trickle 
to your battery is to 
have a real trouble- 
proof power unit, 
Your radio dealer is 
displaying the KU- 
PROX Trickle Charg- 
cer along with the re- 
mainder of the com- 
plete line of KU- 
PROX Dry Radio 
Power Devices. See 
Them. 


DRY! 


KUPROX 


RADIO 


KUPROX = 
TRANSIFIERS— 
Bakery poe 
Bop depeotable ped 

ry dependable needs 
no" atteoton.. Oper 
fee any ressiver. 
soit or 6vole, $3850 
me 


radio power 


solutely dry. 
ho attention 
snd up. 


KUPROX A 
‘TRANSIFIERS—A11 


single unit. Controlled 
From set switch. 


POWER DEVICES 


& B 
KUPROX “B” 
TRANSIFIERSDry, 
manent, free ol 
jum. Models for all 
setsand circuits, $26.50 
and up. 


from a 


‘Ab- 
requires 
$5750 


‘Send for the booklet illustrating the complete KUPROX line of dry Power Devices. 


‘THE KODEL RADIO CORP. 


1 Street. CINCINNATI, 0. 


PLUMB Hammer 
can be tightened— 
just by a turn of the screw 


‘You know what this means to you. You 
hhaye often found your hammer head #0 loose 
fa to be unsafe or unfit to use. 

With a Plumb you have no working with 
‘a wobbly tool—no bothersome rewedgin 

‘You just tun the Plumb Screw Wedge,— 
and instantly your hammer is tight again 
fs feady for accurate work 

Perfect balance! The face falls squarely 
fon the head of your nail. 

‘A rugged handiel Made of selected 
hickory. Each handle tested by a 400-Ib. 
falling weight on the spring of the neck. 

‘Ask for a Plumb—a lifetime tool. It has 
the Red Handle and Black Head. Only $1.50 
for the HF81, 1 Ib. model. (Slightly higher 
in Far West and Canada.) 


FAYETTE R. PLUMB, INC. 
Philadelphia, USA. 


PLUMB 


ouste ure 
Hammers Hatchets 
es Sledges Axes: 
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How to Drive Your 
Tool Grinder by 
Foot Power 


CHANGE in our home electrical 
system deprived me of a motor- 
driven tool grinder. I fell back on a 
hand-turned ‘grinder and ‘worried along 
With it for quite a while. This often 
Ieant enlisting family assistance, with 
Avbright thought: why 

power? ‘The foot device could 
ught, but perhaps it could be maude 
just as well out of odds 
First, the crank of 
shortened a couple of inches with a 
saw, leaving the first bolt hole to which 


the turning handle 
For the long connecting red. from 
grinder to pedal, [selected an ol hockey 
Sick, cutting it off 2ft.6 in. long. A hole 
‘rilled through one end for a bolt to 
attach it to the grinder crank. At the 
‘other end the stick was Tchinged to a 


ventor suspected that he had violated 
some unknown but vital principle 
down by Archimedes. He scratched his 
head and surmised that perhaps the 
pedal was too short. So he substituted 
longer board—one 4 in. wide and 2 
ft long. It worked. All that remained 
was £0 anchor the larger hinge to th 
floor with bolts held with melted lead in 
drilled holes. Tnstead of lead, ordinary 
cement or 24-hour-hardening cement 
could have been used.—J. R. MeM. 


PLASTIC woop 


‘A loose tile in the bathroom—furni- 
ture chipped or gouged—screw holes 
that have served their wsefulness— 
1 leak among the shingles. A car- 
penter's time costs. money—with 
Plastic Wood you can do the job 


Build This G Gorgeous 
SPANISH GALLEON 
Sgperees alae oe 


oe rae 
We wor “ies 


swabliivee tin Souci 


Bee PIZT Try: Ome 


ONLY #1659 MONTHLY ~ 
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of the garage —J. F, Hanpecker. 


A Workmanlike Way to 
Apply Wallboard 
EN building a house which is to 


wie 

be lined with wallboard instead of 
the regulation lath and plaster, time will 
be saved and a better job will result if the 
builder takes the forethought. to cut 
notches in the studdi 
size to receive a 1 by 
shown. 


and joists of a 

in. rib board, as 

‘The rib on the & by 4 in. studs 

be located s0 as to co 

ve the baseboard, and the ones on the 
= = 


{PRerRTE: 


open sist 


yS 


x8" BASEBOARD 


‘QUARTER ROUND 


CORSE TLOOR JOT 


WLooR” 


Pea PLATE 


How the rite nd plates are arrange tin 
tre adequate bearing and naling turfs 
if joist wherever the joints in the | 
wallboard will come. 
Instead of the usual 2 by 4 


. double 


plate, use a 2 by 6 in. plank for the upper 
‘This given'a nailing space of 2 


‘The 


ound for the wallboard. 


$s meld wil be found tb 

ethod will be found to be a great 

P it over the usual way of 

eetElng "ta srop pions ore and Seve 

to get bearing and nailing surfaces for 

the edges of the wallboard sheets— 
Gronae W. Rove. 


Storing Screens in a Garage 
OR storing 


creens T use th 
n across the. 

the pitehed roof. 
tre nailed on top of the 
y support the top, 
mbers of ascrecn door. | 


‘The porch screens are placed on brackets 
‘extending from the ch al of the parser 


On top of the door I pile all the wooden 
o losed the front porch with | 
portable screen panels, there was not 


13 


Give the Handyman at Home a 
Carborundum Combination 


Carried by 
Hardware Dealers 
Everywhere 


Stone 


‘AKE him happy this Christmas with the 

gift of a Carborundum Combination 
Stone. It will complete his tool kit. It will 
bring him the joy of always having sharp, 
clean-cutting tools. 

‘A Carborundum Combination Stone quickly 
and easily puts an edge on his chisels, plane 
bits, carving tools, ete—the tools that he so 
lovingly uses in making gifts for other 

He will then really have two sharpening 
stones in one, for the Carborundum Combin- 
ation Stone has a coarse side for taking out 
nicks and bringing the tool to an edge—a fine 
side for giving the keen finished edge. 

‘And there is no other material that is so 
hard, sharp and cuts with the speed of Car- 
borundum—a manufactured abrasive. 

Send for Catalog P-1 for Complete List 
‘of Carborundum Products 
‘THE CARBORUNDUM COMPANY 
NIAGARA FALLS, N.Y. 


CANADIAN CARBORUNDUM CO, LTD, 
NIAGARA FALLS, ONT. 
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Quick-Acting Holder for 
Short Welding Rods 


WW EEDING rods sem to be regarded 
cheaply by some welders, but in a 
month's time a considerable ainount of 
money will be represented by the pile of 
short ends accumulated in a busy shop. 
oon wing up the short ends to 
fuse the pieces together, usually as the 
‘work goes on, by welding the short rod to 


Get Ready to Join a ae heprendoad 
Harmonica Band! | Ble oP Seda ree‘ be handiodsatly 

3 you can learn to play as well as he end of the succeeding one, However 
Nite ie Atel ct | Unc ha th te 


Hohner Harmonica, our fre instruc. | thing in gas and time to’stick the rods 
may’ be: more 
an real. ud Patching Plaster will not crack, 
be temp al fall ~ it iy. 
a rod holder suc Blaster of paris shrinks. Ie 
anc te wow Fed Moder i 26 | Scan plasie of pesia aoeouecis oes noriet 
hard 
cartons. You just ad water == 


and 


tion book, and a lite practice—and | together, s0 the savi 
first thing you know, you'll be reeling | i 
‘off the tunes like a veteran 


retry 100n you'll be looking round for 


eee 
pes eel rarer 
Seas 
ities 
ere are wea contests, too, in hardware stores sell it. If 
eee ee aT bande tee a 
heh eed retire at 


"spare time, and isu 
when it gets too 
ly held in the fingers. — 


‘ice who wal Clip for Vise Expedites fect and you can. pay the 
Filing of Thin Work eriand FeCl ee eee, 
wats ai R15, Rutland Vermont. 


parts, or other 
thin pieces si 


the danger that 
file will be 


| bent as 


illustrated, will solve these difficulties. If | 
desired, pins ean be added 
clip at the proper hei 


Eleeseagene enna Rd ||18 TOOLs IN ONE 


cant is || Clamp Puller for Shafts Greatest Machine You Ever Saw 


"HIS extractor | te atta 
was made for 
removing shafts 
from holes, with- 
drawing dowels 


Teka amet ee | | SCOTT-BANSBACH MACHINERY CO. 


similar work. It 130 So. Clinton St., Dept. 58, Chicago, Ill. 
eet gr 
ibs, coat tt | Getting Ahead? 


serews—G. A. L, | Read the advertizements on Pages 146 
to 174 this issueif youwantto get ahead! 
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Making French Curves 
for Drafting Use } 
‘HE [abgatr of supplying drafts- 

Wvith sufficient irregular curves 
(Brench, shi ‘or railroad) hasalwaya beea 
ratheriarfonetosolve, Ifthe company 


lost 
as 


left to provide them, 
‘ome men neglect to do 
so and are continually 
trying to borrow them. 

‘One concern solved 
this difficulty by pur- 
lasing “iin. sheet 
celluloid, which is sup- 
plied to the men with 
Permission to use the 
shop facilities in their 
‘own time to make their own curves. 
As the shape work one hou ae than the 
rafting force, this was eas 

‘The nccepted method off making the 
curves is to lay an existing curve on the 
celluloid sheet, scribe its outlines, tack 
the sheet to a thin piece of wood and cut 
it on_a fine band saw, leaving sufficient 
rmurgin for trimming, Tt is then removed 
from the wood and carefully finished by 
freely swinging it back and forth across a 
sanding wheel—J. F. Hanpecken, 


Hooklike Tool for Repairing 
Fire Hydrants Quickly 
Ty REPAIRING earthing oe the 
top part of fre hydrants, C 
Superintendent of the City Water ‘Works 
‘of Galena, Kansas, saves time by using 
the simple tool illustrated, It is sbvious 
pane a ca 
jevice cou 
SSO” hse for ces pr 
poses where a Bi 
Dr saft has to be 
Kept from turning 


pipeschain or strap, 


we Wrench to be used | 
cer to advantage. 
Sockets Placed in Concrete 
Floor to Save Drilling 
HEN su the laying of a 
(W Giese oor ints building hich 
was to house electric transformers, te 


mn pipe ver~ 
tically in the con 


shortly 
ful and 
foresight when aie 
Gopal guard. rail 
Ind to be erected. SP ge ae eee 
pentyl i hop floors at it 
would pay to place short. pipes at 
5 to S. intervale es 


NEW rwin BLADE CLEANER 


WIPES YOUR WINDSHIELD 
STRAIGHT ACROSS .. . 8850 


IRYSTAL clear vision for driver and pas 
senger! A powerful, noiseless motor, 
driven automatically by the wellknown suc- 
tion principle, equipped with two vertical 
blades which slide smoothly back and forth, 
clearing your whole range of vision. 

‘The Visionall clears 254 square inches of 
¢lass—more than twice as much as the average 
eleane 

WIPES CLEAN Blades do not swing in a half circle, but wipe 
She Peed ey straight across, allowing the water to run freely 
SEyutteet/arce down off the end of each blade. One model 
GtvEad.'h tee fits all ears, Easily installed. 

Se hes apc ‘The price is only $8.50 in United States. Get 
= your Visionall today. Be prepared for dark 
Stormy nights that are coming. If your dealer 
Deatans can’t supply the Visionall, we will mail one 
postpaid for $8.50 with simple instructions for 
Sa i i. Trico Products Corporation, Buffalo, 
New York, World's largest takers of wind: 

Corea shield equipment. 


TRICO 


VISTONALL 


‘Mico PRODUCTS coRFORATION, BTFALO, X.¥ 
As advert in Pope Science Me a 

pert Sia ay ont 

EGE, T hee wes my ders same bn the spc blo 
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Lathe Used in Emergency 
to Cut Long Keyway 


By Georce A. Vowz 


; 3 Genuine Diamonds Guaranteed 
siep practice ad that anyother machine | CASH, OR. CREDIT 
asl than it, Examples ofits versatl- | | Ramones Qeeimeretnes ere Day 


irk wale gold. Bay dees from Laut, 
tenor ands wha bers Pay o> 
‘Grd now vairect roe sal 


illing operations, for facing that is 
really planer work, and, in the set-up 
ing a long arbor for 


ee eae oni Pathcs ae woe for | I peta cena torent 
cor 


uade for some special 
fe excep 
here was 


~~ ch to do the keywaying, 
rea s0 I proceeded to do the job in the lathe. 
O A starting hole was drilled next the col- 


Take The Wor d poe ‘Arbor, which was then placed 


FOLLOW REST TAR CENTER) 


g 


v 

something about them. er 

T'wane a'pipe wrench, T always ask 
: fora TRIMO.” 


between the lathe centers. The follow- 
rest was set up to the arbor. A tool bit se Mines "STII ea 


was ground as shown and set precisely Se $750 
= Vesa 


Tin the center ofthe lathe and at a nega” 
tive angle to avos digging and chattering 
Tt war placed diametrically opposite the 
Beat jeg a the fallow 
‘One lathe dog was placed on the arbor 
shan and snotheron the aistock spine 
heart we tre ot he ol wl 
cr te starting le. ‘The two'd 
Soa brow ito contact. hh 
red and clamped 
Compare a TRIMO_ | towther to oll the rior so that on 
, ut of line 
with any other pi red to cut @ coarse 
wrench. Notice the | thread and run in back gears. ‘The live 
insert jaws that can _| center was well oiled tolessen the tendency 
be inexpensively re- ‘of the arbor to revolve, 
pieced ‘when worn. ‘The tol was fd in to take 
th | the lead screw mut: thrown 
aie handy mut | thr rename lengtl treatin ‘The 
sing the adjust: | et ie vrata to take anes 
ment. Look at the | Sit. just as would be done in chasing @ 
Ie Jat not take: many cuts, or 


late or Gas 


strain. have been tak tock, 
the collar on the arbor prevented that. | [i warre'ro, 

Look for the name BAY FoR my 

‘FRIMO ‘on every pipe —— FREE ENGI 


wrench you buy. Ir Vue Geisprxe taper shanks on arbors 

eer e laoreet | Rae eeamne ta 

Teadership in making hs 
fe 


America’s 


So eeetateare 
22 Lape Bd, PITTSBURCH,PR: 


‘TRIMONT MFG. COMPANY | one thint of the length of shank ii 
Incorporned tunder size. This causes the bearings to 
‘Roxbury (Boston), Mass. be on the ends—HLJ.C. 
———$<$<$— 
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Using the Vee 
(Gennes fom sae 7) 


which locks the work firmly in 
point contact ready for drilling. 
head of the spreader pin prevents the drill 
from striking the ends of the hardened! 


Off-center drilling can be done by the 
same metho, merely by inserting a size 


‘This ature helps in boring 
‘ound store and can be pivoted 
(or iustrated. for mailing eats 


block or shim of one half the desired 

offset behind the vees and another in 

of the drill block, as in the diagram 
8, 


ion of the regular vee-block 
short time 


‘The set of blocks 
each 


is shown in Fig. 4. 
illustrated hi 


series of groovy 
to successive vari 
‘of the work of I i 
ing tool steel should be used for 
blocks, a pair of which are made in 


finished set to allow for fi 
Before milli 


They 
ends of soft wire or stall rods 
shown in 


‘as will be seen 
variation of 
drop the miller table 


nall ceuter deill i 
sell, with -vees 
hie As wil be 
it is largely completed on the lathe, 
only additional work required being 
the formation of —(Coutinned on poge 118) 
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Ola Briar 


TOBACCO 
“THE BEST PIPE SMOKE EVER MADE!” 


If you’d ask me 
Id tell you, give 
me Old Briar 
Tobacco 


ED BRIAR TOBACCO Keng to 
men far more satisfaction than the 


vwsval gift. All of the genvine pleasure, 
solace and the cheer of pupe smoking is in 
this gift. Mea, everywhere, welcome Old 


in 
flavor— its satisfying taste, Notice how cool 


it is—and how smooth, Now you know 
‘why Old Brar Tobacco is One’ gift every 


Briar a they've never welcomed robecco Pipe smoker will welcome, 
before. It gives them many howrs of com- ees taken exports, with yous of echoas 
plete contentment at home—repore and tific knowledge Dace Garg and 
satisfaction! Such comfort and pleasure is fending, with generations of tobacco culture 
beyond price. back of them, to produce Old Briat Tobacco. 
Light wp your pipe filled with O14 Briae Step hy step Old Briar has heen developed 
Tobacco, Draw in its ripe fragrance and —step by step perfected, Jt alll shows up 
full-bodied aroma. Enjoy its natural tobacco in the smoke! 


Make « Gift of Old Briar Tobacco to Yourself This Christ- 
mas and to Every Friend Who Enjoys His Pipe. Of All 
the Pleasures Man Enjoys Pipe Smoking Costs the Least. 


IF YOUR DEALER DOES NOT HAVE OLD BRIAR 


Tra out this cw aad malta: BS. 12.27 
Vaited sents Fubanes Cor iain, Va, UA Ae 


TODEALERS: OuBie Ser s3o, et, $1 ad airs ended If oe jer er at pied you wi wt 
enlee lend owe mpi prpnd Peel Pes ener Der rpc Eryn Old Bar ee ma pete, 


| UNITED STATES TOBACCO CO., RICHMOND, VIRGINIA, U. S. A. 
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ATKINS | 


sre SAWS ip 


Announcing 
| The 

_|NEW 

METEOR} 


Introducing 

A Light Weight 

Iver Steel” 

“Segment Ground” 
Cross Cut Saw 

cA Triumph 


Steel". victor 
Records i 

fe actual . 

AT YOUR HARDWA 
DEALER 

ATRIN: 

ATKINS na 

E. C. ATKINS & CO. 
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Using the Vee 
(Contino fom pase 11D 
the two milled ope 
hole for the bi 
the shape of 
ting the bore 


ings, and a thre 


ng the jig on the: 
With the jig hardened 
ground, this little d 


to allow the ‘we of 
clamps. A hole slightly larg 
largent diameter i i expecta to hore 


careful work to get the vee 
the holder and true in every way, but 
the time and care expended in getting 


Here a a universt 
tool that performs 
‘Sriting, ming or 
toring plain oe 
shouldered "round 
(work Note the 
fm bat wet 

‘way of the cutter 


this right w 
the work 
ever the ji 
chuck, or 
hole. 

As in the case of other vee s, 
work of two diameters can be supported 
by the use of blocks placed under the 
sanaler diameter and against the sides 
of the groove. With the vee of Fig. 10 
held in 


— 


‘on page 119) | 
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4 
Yesterday ‘Today Always 
Qhe GREATEST MOTHER 


PLUMBING - HEATING 
w ¥ 


‘SAVE UP TO 40% 
ieee 


4000 MASTER SPEECHES 


& 


pee EES 2008 Sa 


rg el meat Pr 


“Your House’ 


POPULAR SCIENCE MONTHLY. 


20 Fourth Aveuse "New York 
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Using the Vee 

(Continue from zoe 118) 

chuck, off-center boring to a 

ined amount can also be done 
3y @ variation of the same method. In 
the case of a difference in diameters 

only, the thickness of the blocking used 

of course, be 


rent diameters and offset. at 
the same time will require two raising 
blocks under the smaller diameter, and a 
block on one side of each diameter equal 
to 1414 times the offset, as shown in 


deill. Fig. 11 shows 
with a miller vise on a job requiring 
formation of a slot or surface in angular 
relation to the axis of a cylindrical piece. 
Anyone who has ever tried to do this 
with ordinary equipment will understand 
the difficulties of such a job, when a 
number of duplicate pieces ‘must be 
handled. ‘The holder is pivoted in. a spe- 
cial jaw in the miller vise. In the February 
1927 number of Porvnar Screxce 


Mowenuy, the writer, described such, 
.w for holding various centering de- 
ices, Where a jaw of this kind is on 
hand, it can be readily used in the set-up 
illustrated. Otherwise one will have to be 
made, but even thi will not, be a great 
deal of trouble. ‘The pin should 
Tight driving fit in the veecholder and a 
if fit in the jaw, where it ean be 
locked’ hy tightening the set screw. The 
inclination of the work ean be determined 
‘ protractor, which 
isturbed for dup 


lation, as well as po 
‘and & powerful three-sided 
dvantages of this 

unded shape of 


‘of work, the bottom 
ler may be made with 
ler jaw with a 
ik, so that the 
the use of a 


graduations 
corresponding 
holder eam 
protra 


so far described have been 
lest nature, and while they 
useful and havea comparatively 
wide range, they cannot be termed uni- 
versal, In Fig. 12 is shown a vee fixture 
this appellation may rightly be 
applied. ‘This versatile and yet simple de- 
vice may be held in the lathe ehuek or on 
the faceplate for boring larger holes. 


scribed i 
is fully 
center and off cen 
termined lengths, 


RE you searching for a help- 

ful, useful, practical Christ- 

mas present—for son or daughter, 

for brother or sister, for wife or 
husband, for dearest friend? 

Here it is! The Remington Port- 
able is a gift that always inspires 
gratitude, for it provides its owner 
with the modern, time-saving way 
to write. 

Remember that the Remington 
Portable is the world’s smallest and 
lightest typewriter with standard 
keyboard—weighs only 814 pounds 
net and fits in a case only four 
inches high. But it is complete in 
every feature—strong and durable 
—simple and easy to operate—the 
recognized leader—in sales and 
popularity. 

Terms as low as $5 monthly. 
Sold by Remington branches and 
dealers everywhere. Send for our 
“For You—For Every- 
body.” Address Department 67 
Remington Typewriter Company, 
Division of Remington Rand, 374 
Broadway, New York. 


Remington 
Porta le 


OVER FOUR MILLION REMINGTON TYFEWRITERS BUILT AND SOLD 
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With whae other rife can you 
meeps eeprom ht ay 
of the howe of even Bre 
fein the beck yurd within cy 
linn? You cea doit with & 
CGronman became itis noaces 
fois power ae, ee, 
Ie'ls peecrfal eaongh for 
swith fal game 


Amazing Accuracy 
with 
Utmost Economy 


For target and small game 
shooting’ the Crosman is the 
tunanimous choice of knowing 
Feople reuse it he ow 
talib rile they can use—THE 
CROSMAN " RIFLE NEVER 
NEEDS TO BE CLEANED— 
land the ammunition is cheap— 
five shots for 4 penny. 
‘Amateurs can soon become ex- 
The Croaman can be wsed 
squently with. so litle efore 
fand so economically chat it 
in constant use.” Cootinved 
regular practice mates the 


pee 
See the Grom ot roe 
(tester te 
eke Bag 
met ne 
Tomieate wy 


& 


Crosman Arms Co. 
414 Se Paul Street ROCHESTER, N.Y. 


Using the Vee 
(Conte from page 19) 
and it is particularly adapted for han- 
dling work of several different diameters, 
both in connection with the drilljig fea- 
ture and for boring. 
‘The jig consists of the main body A, 
from a length of heavy round stock, 


described holder. A deep groove B, near 
the bottom of the shape, serves ax 2 foot- 
ing for the clamps used in holding the jig 
toface plate or drill table, but the gen: 
erally cylindrical shape also allows it to 
be held in either a three-jaw or a four-jaw 
independent chuck. ‘To one side of the 
vee a deep alot is milled lengthwise of the 
Beas orm neat for the dl hing 
arm C, which is clamped in position by a 
single cap serew D fitted with a pressed 
‘on washer. From the construction of the 
Iiushing holder, it will be seen that the 
latter ean almost instantly be removed o 
wlace in postion. adjusted for eight, 
and clamped, This is important wl 
using the jig for boring, as well as in 
arranging the work fcr drilling from the 
jig later on. 


TT'HE samme construction renders partic. 
ularly easy off-center drilling 
determined exe amounts Af 
necessary is to place a 
ness equal to the required off-set between 
the shank of the bushing holder and the 
bottom of its groove. For the drilling or 
boring of duplicate pieces to a uniform 
longitudinal location, a length gage E is 
provided. This gage can be swung in a 
semicircle, pulled out, and locked in any 
prion by a clamp screw and brass plug 
‘Two holes are provided for the regis 
tering screw G to allow for work of vary- 
height and diameter. 
‘A feature of he pretest importance 
are the two work-holding fingers H. 
Fase of ther ape and pictoey hey 
combine the advantages 


of being always 


grip. The shape of these fingers is such 
that they leave a maximum unobstructed 
space around the point where the cut 

tool is to work. Even when pushed closely 
together, they allow the bushing arm to 
bbe adjusted to within a short distance of 
the work, and with their points separated 
aan inch or s0, the bushing can be brought 
right down on to the part to be drilled, 
an important advantage. 


NOVEL fetures are the insert ves 
‘of which two are in use on the part 
shown in the illustration. These insertsare 
not difficult to make and it will pay tohave 


piece of sheet metal of th 
thickness at right angles, as sl 

stration. Hardened bloc 
used in doing this and care 


‘hou be 
oe titan pokey Ser vel ot 
Torge the surfaces perfectly Hat and at 
Felt angles to cach other. 


NEVER Too OLD 
to Learn 


1S MUSIC one of the big things in 
life you've missed? Don't give up. 
Ir’sinever too late to start with a 


acs 


True Tone 


Bab toy hover 


‘mally pe ines eye 
sic tes 
eat 


ore mil never be a better me 


liberal 
img 
'BUESCHER BAND INSTRUMENT CO. 


Everything tn Band ond Orbestra ramen 
3148 Boescher Block Elkhart Todlana 


sateer nan se 


‘The Lacquer-Well Spray Gun 
for all brushing lacquers includ 
ing brushing Duco. 

‘Anyone Can Work It 


should have one. 


Scat ptpald anyebere in 0. pom rit of #2, 


THE LACQUERWELL SPRAY 
20186. 108%. COMPANY Cleveland, Ohio 
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The Shipshape Home 


Incrvenatons 
manufactured 
from heavy wire, 
concrete or sheet 
tly, and wire basket 
burners in particular permit small rubbish 
to fall th id litter up the ground 
Without ‘one can make a baked | 


mud affair that is as efficient, yet is not 
offensive to the 
An old washboiler with the botto 
knocked out supplies the form and linin 
uild mud up around this g 
ting each trowel full become 
adding to it. ‘Then put on strips of sod 


Model Makers 
Amateur Mechanics 
Experimenters, ete. 


Stady the specifications of this 
Ultra-quality line of dependable 
achine tools, selling at prices 
you can afford. 


survives th 

t provide 
ashes cai 
tiling law 


Knapp Jig Saw No.900 


‘epee 


c stat oman oo 
mpc te Sgr heel 9 
prcecinnd cles werent 
shown from small andy foough to, handle up to 

(ais Wipes yeakeaity sick ince Ji lamberin the saw; turnin 
foe ee oe eee Syerx 6nd wil dil nt only 
a ones ee eae rod botmetas (rn conpen 
Hing in ina 2 top of the bottom celeron, slate, radio panels, ete. 

mee fone bale oe pepper 

re Eel tee ack odibephonm emacs Sign: 


Sipary ware but very ema 

Te is operated by ths b.p. 110 
yoltaccd.c motor, thecutting 
Tools are tive bert tool sel, the 
Grila"tad sy bade of igh 
temper. Coming with the out 
Beis yourfirstplece of wood for 
fuming, wood stamped with des 
sign for sawing, andillostrated 
instruction book, belting, and 


ges pom 
Bite Lig 


“ehbOW cLoseD AND Locks T= 


Hinges wead on lochs to bold 0 winde — 
ogee used sks to eld window titcomenconsieteractva.ready SN 
Sher partly open for wentation Cone wiojtene pecket lea 
the window, open the hinges. When the ran ose ta worthy atticon to 
hinges are shut. there is generally’ room mo petren miniecy anes 


taiwan 


WORKSHOP Ns.090 $9977.50 Kure oe ae 


enough to let the sash pass each other, 

but if not, countersink the hinges. 
Should you want to lower the top sash 

or raise the bottom one to let in air and me ane Crctoece 

still have them locked, put on two more Feige aewralin ‘Set Qh. rer der ad ne 5 Keep Wonk 

hinges, say 3 in. higher—T. Jerruce Ho = src a 


A hack saw breaks near one end 
and another blade cannot be obtained 
immeslistely, heat, the broken end to | |! KNAPP ELECTRIC CORPORATION, Port Chester,N.¥. 


draw the temper, drill a hole in it, and ronmuen 2 
replace in the frame, wt Snare of Kapp ELECTRIC QUESTIONER TLEATON Stew 
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Getting aMoveOn— | The Shipshape Home | 
Getting a CounterOn ‘Ture years ago 


I devived the | oa re)»: 
Work at machines, or work 

‘on machines will move with- then have made about twenty-five for 
cout a Counter. Development- idhbors, who find Uhces convenient 


a ae | because they can be placed directly under 
work or production just | te"iine and cxtoded to any hesht up 
es 


to 10 ft. They cannot be blown down or 
knocked over. 


The matter of “getting a move Es 
on” production is largely a ||| needed sretine NS 
matter of getting a Counter on es of wooden 
your mackines ae 


Nothing but work or actual | 
oulpul movesthe igure-wheels | 
| 


ster stock 13 
in, square and 5 ft. 
Jong; 1 piece of 


Be a Boy 
Chemist! | 


| | Have Days of Real Fun and 
} Learn the Wonders of Chemistry! 


of a Counter. That's why the 
‘output moves steadily Up 


clamps or straps is allowed to project 24 FREE 


| in, beyond the wood as a hand grip. 


| re" the pope ata wir the 
ddothedine fh orcad paste eke 
| hold of it with the left hand at the upper 
& ‘it lace geen he et ed 
‘Sets back to zero from any figure by P the 

Set uc a ebm P| Par eee en sieht 
ine knob anc round Spotl wih soos Bae 


when you require that it reg- i 

ister on a i 

Newdor | Jong or rivets if 

. fe otrap iron 1 

The large Re-Set Revolution} into“ iree mae | 

‘Counter below records the output of any 4 in. long respectively. | |} 

machine where a hafeveluton inde | | Dri, ‘assemble them as shown. | || 

‘ater an operation | Cut or grind off the head ofthe 4 i 
| Renae & weiae Soe the ever Tey Chemistry Big Book 

t 


‘mayements as to prewes, $1 
‘Smaller counters from $2 up. 


Speed Counter 


Here's the handies instrument 
for foling revolutions petsminate of a 
shaft orl Yu held the tip of the 
Counter apuingt end of reveling shafts 
pres lightly when the second had of your 
tc eames: eee pre wien 
inate sup. A spring eltch controle 
‘cording mechani 


fen through by cor- 
der of the surfac 


wy be repaired 
‘2 patch as illustrated, 


After the corroded metal has been e- “) 
moved, three edges are turned up as | cae\ jaeemac | NE) 
FREE—We'll send you the big |] | shown and a patch made and bent to fit. | (ip) Make Moneyt 


Veeder booklet. Shows count ‘The flanges are folded to make a lock OSeas 
‘ers for all machines and de- joint on three sides of the patch. The 
sh Erte ower eof ey mers 

fom eid nly 

The Veeder Mfg. Co. | “"Svral Couttet fost Sooting punt 


should ‘be applied over the patch and 
4 Sergeant St. Hartford, Conn. |] | Sromnd the clgea—G. A. Lueea 


| pages 146 to 174. 
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Building 
Airplane 
Models 


Standard Types—Tools 
and Materials Needed 


i eat ata tha pase pk 
“The simplest of all is the pusher plane 
snl propeie (Figs 8)" Tee 
ip with wings @ fi across 
tnd a stick for its body, or fuselage. It 
has no undercarriage ‘and is launched 
from the hand. 
‘The tractor plane with 
single propeller in front. is 
(Continued on poge 121) 


Fig. 2. 


sino oe ot mma |_| | 
i Sta 

Sect cats werseat 
era 
SS 
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9x24 Junior 
Bench Lathe 
with Countershaft 


Back Geared \Yand Equipment 


Screw Cutting 


Precision Lathes 


The New Model 9" Junior South Bend 
Lathe is built in the same plant where 
38,000 other fine precision lathes h 

been manufactured for the United 
States Government, Ford, Westing- 
house, Bethlehem Steel Company, U, 
S. Steel Corporation, and hundreds of 
other large industries in the United 


CARN RereMgdsldomtoe south mend 9 


oot iag, Car ahak sod equips LOO 


Operates from Lamp States and abroad. 
Sock 
ca Machine Shop 
forthe Manufacturing Plant 
Service Station 
Electrical Shop 


All New Model South Bend Lathes 
are sold by leading machinery dealers 
and supply houses in the principal 
cities of the United States and Cana 


Features and Specifications 
Power Feed to Carriage: 
A a et 
Spl Spe “aT. 
hath of Bel 
Maximum Drsssia Gaiice Sse 


New Reduced Prices 
‘With Coustershaft and Equipment 
prides 
Scot tae ESET Wes nie 
SLIe Bench Lathe “‘Itin 350 fb $150.00 
Sis" Richt bin, Sole “e300 
S34 Bench Lathe Bins WO le 160.00 
SA" Bench Lake doin Sion eso 
3 Shy Bench Lathe Sein Bote 170.00 
Easy Payment Plan 


‘You can purchase a New Model South Bend Lathe by 

taking a small paymont with the order and tale care 

Ot the balance in 10 equal monthly payment 
FREE—New Booklet 22-K 

New 2page bookler describing the 94n. Junior New 

Monee Deen Model South Bend Lathes in all types and drives. 168 
‘214 lestations. Sent FREE on request 


SOUTH BEND LATHE WORKS 


"ESTABLISHED 190¢—OVER 38,000 LATHES IN USE 
Main Office and Works, 841 East Madison Street, South Bend, Indiana, U. 8. Ay 
‘New York City Salestoom, 183 Centre Street 
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Airplane Models 


Contin 


Get an 


another model easy to build and offers 

IDEAL interesting pombe, One of thre i 
illustrated in Fig, 3. The writers have 

Model | seen these in various designs and sizes, 
some 6 ft, across, and have witnessed 


‘ondertl Rights made by them 
‘The most remarkable fier of all is a 


|Airplane tele propalel pasar Pigs 1 anda 


Some of these will fly a mile, and the 


writers have seen its of two miles, 

for Christmas! ‘Although these malls ar of the hand- 
‘HERE'S fun and useful interest in J | launched type, they may be equipped 
‘and Flying Model Air- | | With pontoons for taking off from and 
ws you in the best and alighting on the water, 

Eeslot way ail te parte of real Ate | Stet ‘models shown in the accompany. 
planes, wnt each part des, tow they I | ing diagrame ae m rce-off ground (con 
Revoir, Wha mate the | | ae nce” OG ce 
Sy, how they "take off” and land, makers) (Fig. 3), @ geared R.O.G, 


eday otha things ral aviators nant | | tector (Fig 3), sma practor sce with 


tccurate copien of Fam Conipressed air motor (Fig. 6). 
Boat ie exaets prepa Beautiful models can be constructed 
armen 


(Sed for model making 


Ana Ste re crate 
pte shove 


Plans for Model Airplanes ‘The models driven by compressed air 
motors of the rotary of stationary ty 

are the most elaborate ordinarily built. 
‘The writers have seen excellent Bight b} 
Sere Se 4 monoplane with ie treed 
oF turning at terrific speed anid bnze- 

Headquarters for Tike a giant bee. 
Model Airplane Parts "The wutrais for model buiding are 
soa SaPDles innspensive tnd erly the slags nl 
; | | re necessary. A good asortinent con- 
sists of small (Continued on page 125) 


163-165 Spring St. 
New York, N.Y. 
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Airplane Models 


im 


bench vise with 2in, jaws 
Ky Se Se and 34 in. twist. drills, a 
light ‘claw hammer. a smnall triangular 
file, ruler, a pocketKnife for carving pro- 
pellers, a I-in, block plane (see Fig. 4), a 
pair of small, long-nosed pliers with side 
‘cutters, and a pair of shears. 

All necessary materials can be obtained 
from dealers in model airplane supplies. 
For wing spars, longerons and braces, one 

white pine from any planing 
ve it eut on a small 


made’ of bamboo. 
‘quality of bamboo for model making is to 
be obtained from the model. supply 
houses; that is true also of rattan for 
uundercarriages. ‘These dealers also sell 
bamboo paper for covering wings, air- 
plane wing varnish, commonly. called 
dope,” rubber for motors, and, of course, 
all sorts of ready-made accessories and 
took Bile tend, chine aly gs 
eycle spokes, piano wire, wire, 
brads, pins. and washers are easy to get. 

If there is no model club in your own 
locality, you will find it a simple matter 
to organize one. 

Races ean be held to determine the best 
designs and constr ‘Tests for dis- 
tance are always measured in a stright 
line from the start uration 
contests are iid to nee which model ean 
stay aloft the longest. 

Tt is important, of course, to classify 
the races carefully as to pushers and 
tractors, and rise-off-ground and hand- 
launched mosels. The fairest rule for any 
test is to allow each entrant three flights 

il count the best one. 
yembers of the elub should 
formulate rules to govern races and the 
admittance of new members. A condition 
should be Inid down that new members 
fare admitted for a limited period and ean 
hecome regular members only when they 
have constructed and flown & model that 
conforms to the elub’s regulations. 


N ARTICLE inthe Semoary inv wil give 
1 numberof Rint in repr othe coma 

ion ena a 
if you coh art balding immediatly you 
wil Jr ‘complete tstractons tn the March. 
The; tous of Porctan Scarsee Money fr 
oer madd wth tole ro 

‘as voor slurs PC 


1027. “These back 
‘as long ax the mepply lasts for 25 cenla each. 


farwes ban be 


Supplementary ‘bhieprints are available for the 
trartor monoplane andthe Lindbergh model. They 
fare Nos. 0 and 69 in the Porvian Seamsce 
Mosrnty series. See the pon on page 102. 
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Run the train 
you like best 


A rutt-ruxporo member of the biggest 
railway system in the world! That's what 
you'll be the minute you get your Ives 
rain on Christmas day. Ives made the 
first miniature railway 59 years ago. Ives 
leads today in making the most realistic 
trains—for real boys who want real trains. 


FREE 


Big thandeiag locomotives that last though 
. Setn'ts Conductor's Outfit with 


years of real play. Substantial steel trains that go 


Speeding around the tracks with never an "act vey Tv 7 

Sent.” that stand up and deliver unfali every Ives Electric Train 
ower. Cars and locomotives that are things of Tiexxrs, v1 With your Ives 
uty with their shining brass name and number ‘Train and this splendid Conductor's 


Out, 'you are 2 genuine ralroader, 
“The Outi includes ted and blue con: 
Tapel insignia, punch 
kts You cam ah et Cert 
ff Membership and other privil 
Department, electric, hardware, sporting goods the Boy Railroaders of America, 
and toy stores sell Ives Trains Prices range from "Think of the fun you'll have! 
41 to 450. The Ives Manufacturing Corporation, _ Remember, this Conductor's Outfit 
Dept. E's, Holland Avenue, Bridgeport, Conn. ia given fee only with Ives T 


ives Toys Make Happy Boys” 


lectric target and semaphore signals that 
ally fash warning at the highway cross 
tations, bridges—all kinds and 


“MECHANICAL 


| VEST RAI N S 


‘THE IVES MANUFACTURING CORPORATION 
Dept Es, Holland Ave., Bridgeport, Conn 
Please mail me your free book of Ives Trains, 


Send for the Big 
Ives Train Book 
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made to run 
the full race! 


Any horse can make a 


‘good start......Butic takes 
real stamina to finish! 

So it is with haces, Sy: 
in is the quality to 
‘over a long period of serv- 
ice. Millions prefer Burgess 
Chrome Batteries for just this 
reason. They hold up. . 
‘They Jast. 


Next time, buy black and 
white striped Burgess Chrome 
Batteries. You are certain to 
getlonger and beter service 
for your money. 


Chrome te preserving cle- 


tual eying power. 
Barceries ere patented. 


ofsk Any Radio Engineer 
BURGESS BATTERY COMPANY 


BURGESS 


FLASHLIGHT & RADIO 


BATTERIES | 


How I Made a Desk 

Continued from page 81) 
through @ bit. This is. filler cout and the only 
way to make a perfectly smooth surface is to 
rub enouigh to i 


ta caly 
ed wiih ery tle mse Cire 
freon and 3 Tite raw sien, both colors 
Fosmdin "The lr sight pen en 

oat wes opyied aod dowel te coy 
trai fous bout nas sandpapered lghty 
with Noe 3 paper. Another ciate Uh ste 

wes opp aes sing dy whiting to 
Wea handfal ton quart of paint, 


THE objet of ing whiting ist cable 
you to stipple the paint to fairly tu 
rider, The vod cat upton eb er 
det all over with a stip 
ing brush 4 


ig 3. This isa brash 4 by 8 
tn. with very long bristles. Any Jong bristled 
bash oat wall Urs, preferably of the 
‘width, can be used to Stipple paint. It 
must be used like a hammer, however, to 

the surface with the ends ofthe bristles. 

normal stroke, from side to side, will not 
do it. Allow this goat to dry two days. 
‘The ghaestain i simply & misture ofr 
bet, ground ini aad Crpenting’ aw 
‘umber is a semitransparent color and for a 
‘laze should be mixed thin. Brush it over the 
ippled surface fairly evenly. While wet take 
wad ‘and ‘wipe the laze in 
vertical stripes as noted in Fig. 4. Allow 
hard to ake the 


base molding they were drawn horisontally 
In the glazing process 


wile te a 
“ip, p cad 
fan al'o 
oved only from the high points by the 
ce Ta ete ik” Ths 
RES apa 
Hess woe os fg 7s oat ioe 
porn core sash sf“ anaes 


Decorating Gifts 

(Cratnnel from pare 
object al titling antl the entize inside is 
‘clored: the excest lacquer is Usen poured ut 
Thy pouring in two colors a unique streaked 
eflect is obtained. ‘The pour fish is not 
Srasteul; surplus lacquer is poured. back into 
the can. Vases a decorated canmot be used 
flowers; standing water may Iwea the paint 

ly tie atatcar to grace 
many shaded and stippled elects. Hoexpensive 
pragers for the purpose are sold. by some 


paint deal ‘an ordinary insecticibe 
Spray gun may be used. 

Regular brushing lacquer may be sprayed 
‘quite. satisfactorily. with th 


‘cavipment by 
feeling. # trom £ to thioner, which sos, 
Trowever, be made by the same manufacturer as 
the lacquer. Some practicing should be dome 


to learn the ranipalation of the sprayer, and 


i iui een 
‘copper bronze poreder frst a paper ot a 
Saampled or lncgoered surface vik hie oil 
trot, On lncqutred maface Je necessary to 
‘ork penily before the quick-drying lacyorr 
Commences to wt 

"Texturing colored prints is another new 


ea" Fine prints sch a8 are fond in aa 
‘ines of bought at a nominal cost can be given, 
fan appearance closely resembling that of an 
il painting 

Lay the print, picture side wp, on « clean, 
perfectly level surface, and place a picce of 
Cheesedloth over (Continued on ae 186) 


WHAT KEEPS 
THIS FAMILY 
SO HAPPY? 


WAT is play in zou family? 
What good fun do you have 
that is more than merely fun? 


Look at the boy in this picture. 
Every healthy boy likes machin- 
ery, and wants to know what 
makes the wheels go round. 


He thinks his work is fun—and 
ic is. Bur all the time his home: 
made radio set is teaching some- 
thing that is good for his mind, 
in any event, and that will be of 


priceless value if he grows up into 
an engineer, or a manufacturer. 


scale an ante of the 
lends are dctssng, Ars ather i ami 
{ng over a book on mechanics; ies going 
ohelp him ina huodred ways, both fa his 
Plane ad around the house and pacage 


What ore these wonderful hooks that 
turn play hours into prostable hours? 


The Popular Science 
Library 
ti tee soy ad sie | 


‘sixten bendy colo, 
‘died by Garret P. Sersss 1 


At last 
nd i 


Pepa Sem iy 
feck Rr ator a 
Si Selpeeee 


oa 
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Restoring Antiques 
pea ea 


Tittle crowning (conver) in the center to avoid 
digging in with the corners. If places are found 
that are still hard, do not dig. at then; pass 
them aver and apply another coat of remover: 

For carving, futing, beading and fine mold 
ings, we a stif bristle brush, but not a wire 
Jbniah. From turnings such as chair rounds, 
‘posts, columns and spool beds, remove the 
foftened finish with coarse burlap, using the 
fmime method employed by a bootblack in 
shining shoes. 


P, AFTER the first o 

the surface seems to 
the old coating, apply another lighter eoat of 
remover ad rub of snabout five minutes with 


7 
found still to contain the loogened varnish ant 
steel wool. Don't serape or seratch this out with 
tnetallie instewnents, hut make the necessary 
tools from pieces of hard wood sharpened to a 
chisel edge or pointed, and covered with loth. 
‘ore iam ne part ofthe lth to anor anit 
comes ful 
“To clear the wood from all remover, rub 
well’ with turpentine, “henzine or gasoline, 


it do seraping: it apply 8 
Tetile-oiled sed ci dled 
‘rth an equal pat of trpentine- Let this dry 
IMto the wood and it wl be found that not 


-HEN;buying varnish remover, be sure 

to obtain a high grade product. made 
by a reliable manufacturer. It is not dificult 
to make your own remover at about one thind 
the ctf tase "preparad removers, bat 


fas ot as 
the was, 


faved fine. "Mix the benzol naw ace- 
‘and heat to a point sufficient to melt 
was, Pour the ingredients into one container 
‘and shake them sell. ‘Then let the remover 
fool.” Always shake well before using. More 
‘reas nny be made by increasing or decreasing 
the amounts proportionately. 


filler cf aay kind is needed after an old 

finish has been renoved, neither is stain re- 
ied. ‘The proper finish for an antique, in 
‘opinion, isthe natural wood. 

ny necessary repairing, patching 

should be done before the of fi 

"These andthe methods of 


tome wire that is about equal in diameter 10 
the pitch of the threads on, the bolls to be 
tused and wind a length of wire around each 
bolt in the threads. Drill holes in the concrete, 
ince the bolts and pour cement around them. 
Whien the cement is hurd the wire will bebeld 
firmly and the bolts can be removed or re- 
placed. 
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because they I 

the recogni of radio ees 
iate flawlfss accuracy and wt 

Pobil. 

Ever sinc¢ their frst appearance, years 
ago, manufacturers, engincers, professiynal 
builders agd radio fans have adopred 
Durhams in. steady progression. Toby 
Duthams are in use wherever fine results 
are a foretnost consideration. 

If you ate not using Duthams now, 
an cxpetiment with replacements may 
prove why they are the accepted leaders 


in their field. 
DURHAM ——-Adoprl and Usa by Leading Radia Manfactaner 

FOWEROHMS Phil Kalam Electric DURHAM 
Tec ht ci Ranser! Pratacs Gara Radio Garp. RESISTORS 
Grom Mae Beans Elatri Brewing Drale ergy 
25 and 3 wast BAD Andres Heard Radio fo 300 oi 
{.tnges fen 300 Serliog Mfg. G AC Dayteo to megoben 
‘© 10000 obs. Killgs Swinhaard ‘eauiieaars 


2 
METALLIZED bap) 


wa LF 
RESISTORS & POWEROHMS 


INTERNATIONAL RESISTANCE CO., 24 S. 20th Se, Dept. Ty Phila, Pa, 
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LEAVE IT TO THE YOUNGER CROWD TO KNOW THE BEST! 


T is characteristic of 


igarette question exactly as 


this younger set to settle the 
they settle their hard-fought games—on the sporting 
principle of "may the best win!” 


ATIMA 


Si 


A few cents more—for the best that money can buy! 


READ MONEY MAKING OPPORTUNITIES 
ON PAGES Jas TO 194 OF THIS ISSUE. 


MAKE MORE MONEY 
A NEW RADIO LOUDSPEAKER 


In he Nous Pivecty Baitt ih Yeunelf or $12.50 


“OMPACTCONE 


may be had in the 
complete! rm snd ie nock-down bite. In the 


Nonck'down fers we supply all the nesemary 


Wit feof beni red ao . 
Miniature Ship Models, Inc. Potty tinh fies bisuy}sesMontral{Conada 


December, 1927 


Paper Models Help Design 
Stage Settings 
(Conia rom ee 82 
tobe wed should be rather heavy and sti 
Gardbserd i set to thik for convestent 
‘Seg tse the eed dps awa fo 
en phe fund tin 
ht 


pry brown “cover 
Grae, we Sv tls gate ee ea 


‘with the use of tempera, or “showeard” eol- 
| ors, substantial effects can be obtained which 
‘Suggest the finished sets far better than the 


‘eof the ordinary water color washes. 
| Wm andr meine a bt beat 
sith har penile over n she hae. 
‘The window divisions can be suggested ‘with 
string or heavy Uhresd fastened nerom the 
com the back of the dw 
ierapenm if arom arp of ick tapes Ae 
Pa ae tyre op ly 
4 roll of this paper fastening-tape, the Kis 
that now rallye str fo he 


Dinaing of packages. ‘This paper is more weful 
then ple aol’ shoe fet ising cece of 
so for securing the ste wall of 


Tse o for. 
achir, a country oF 
‘indus the 
make the sketch Mw 
mg the averting 
nc aie fle pare 
‘il newer forthe Mackrop 
«hie model and may also serve him Inter aa 
Soagetion fr the cal acho, Clore 
lo total aa views from 


after only tit 
practice will invent for himself all manner of 
‘ways of making his small models Wook like 


Wood Filler Gives 
Two-Tone Effect 


HE use of light or aluminum colored 
paste wood filler to obtain a. weather 

beaten or allvery finish on oak and oth 

rained. woo 

trorkers, bat 


stain and then fl 
paste wood filler tinted # dark bive 
‘ak stain may be used and the filler tinted 
‘with’ Venetian red, or a forest. green tal 
Followed hy a gray filler made by mising white 
dead and a inate quantity of lampblack with 
the peste Biller, 

tall enses it is best to use dry p 
the filer, which should be app 
| ubbed off across the grain, just as fit were 

evlor. 

© filler has dried for 26 hours o 
fiven a coat of thin shellac and may 
| berfoitowed either Wy vari 


| Tr 4 noon mx om its front or lock edge, do 
E Tostead, take the dot 


door to” swing freely 
mount fro fact hie bed and rae te 
door. Perhaps the hinge joint may be open 
‘enough so cutting the hinge hed will be wifi 


‘Then ‘cut. an equal 


‘Gent- If planing is necessary, finish the back 
‘edge of te door and no one will suspect that 
1 piece of repair work has been performed. 
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The True Santa Maria 


(Conti 


companion adventurers might well be bung on 
the palisudes. ‘Thus, although we are-not 
fing lo make a seventeenth century, brand- 
few carnival Kind of ship, ours willbe equally 
Benulf i at more, than the ually 
"aes einaive research, the 5 wits 


Bor aght and probaly 

ing his famous voyage,” No alles” detail 
fF touch of color has been embodied. without 
reason. For example, the shade of the blue 
used on the loopholed bulwarks is, not there 
because it is pretty, but because it 

that was used on ships for cent 

still to be found in the fags of Ci 
tries, as the “blue of the Virgin's robe 


FAVE 
“Mar, the al to canon 

‘ne usually ten, we may fet to work, feling 
oat thatthe result oll were than cont 
Dentate for the time and care involved. The 
Thodel looks complicated. but if the plans at 
dructions are followed and troubles are not 
icipated, wil he found to work ot quite 


G given my reasons for this Saw 


sip 

al ings are emental, but. these 
you can, obtain. iy ‘sending for_ Portis 
Rit Mowe barat Sow 7h 1 ad 


fret saw, spokeshave, 
file of rasp, amall rouisd-noaed and 
ers, some stall C-clamnps oe 
clothesping, a Tight hammer, small 
tweezers, “and some very i 
als" tle 
‘are usoful, as 
he material needed will be referred to as 
the work proceeds. Little eed be bought 
excepting te pie fo the ball the red 
find few dowel cord, wire 
tauvar for the Hiring? Toles" ve los 
should cover all the rauterial 
‘of materials 


ao firt we mitt have full sized drawings of 
eet the, ‘These may, be enlared trom 
the plans given in Fig. 1, but Blueprint No. Tt 
saves then all drawn to the aie repeat 
form yael with a Usinch bull aol an overall 
ive of 23 i. long and 21° in, 

Clear, white pine is the best. wood. One 
Domed Hs by 532 in. (nominally 8 im) by 13 fe 
Ga. will be mufcint. On this draw the on 
Hines of the lifts Ato Na of which A to F extend 
the fall length of the vessel. G 


Tift Ey and from, there "tumbles. home,” oF 
narrows, as it rises, early” all its aiship 
Jena 


ACH lift, before cutting mark the midl- 
Tine and the necessary cross lines (I 
toVIIT), extensling them over the edges. 
the fret saw or hand saw and spokeshave, cut 
teach piece to sie. To reduce the weight and 
make the hall less liable to warp, lifts B to E. 
tay be hollowed to within }4 in. of the outline 
of the lit immediately below. Lifts G, HK 
flso ‘may be hollowed. "Glue together lite 
Ato F, being careful that the construction lis 
‘coincide, Leave this block elamped or heavily 


Weighted fora da 
cariboard cut» sents of 
templates to the lines of the bow sod stera 
Drofles (sheer plan) nnd to the body lines 
{only plan}. marking on each where the ower 
edge of lift E cuts:them. 
‘Cut away the projecting comers from the 
‘lock uot the: bow and stern templates Bt 
it'at the ends. ‘Shave down the center of 


the top to the deck line, (Continued om page £80) 


ever dreamed! 


CHAIN DRIVE 

like famous racing cars 
Tre new Speedmobile chain 
drive is the ireatest_improve= 
fectiei bera chain oprocist 
Tmobiles. Tt has a chain sprocket 
Hike’ famous racing’ cary with 
bievele-type rubber cushioned 
ts It's a cinch to win wih 
This new mappy. racer. it i 
adjustable for boys from 4 {0 10 
Sear ol 


West of the 
Joston Mississippi, $21.50 


| This wonderful new SPEEDMOBILE 


makes you a faster 
racer than you 


rhea you step into this speedy ht 
racer. ipeedinohile boy is always the 
ny of the neighborhood 


shiny red speedster haa real clas, 
1 in built just like an honest-to-goodnoss 
every 


racer, lung tow, balloon ties ant 
thing, Not coin gee eco, 
oo: "Simply Keep the pedals still and let ‘er 
oar the famous patente 5 

that speeds abatl, reverses, brake and const 


SAFE because under control 
‘Ture Speedmobile has double precautions for wafet 
Besides an emergency brake the boy's f 
ways free to act.as brakes because 
enclosed by side boards, The chain i 
sso he ean’t possibly eateh his legs ar clothes ini 


Send for FREE racing poster 


Bors, send for your free Racing Poster in colors, 
It, tells all, about the ‘Speedmobile, the famous 
“Sunbeam,” the fastest car in the world and lots 


‘of other automobile information. Send the coupon 


You'll 
enjoyit.  Ieeagift 
from ihe Chile 
dren's Vehicle Cor 


fort tod 
joy it 


tion, 


MAIL THIS COUPON 


ULL leave the bunch way. behind 
tle 


jorcoast” sprocket, 


IRATION 


CHILDREN'S VEMICLE Co 
Bepe: Bet, Bast Templeton, Mt 


reas weed me a fee copy of your Racing Poster. 


rear, going 
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30 Days Free Trial [mecca 


templates nearis fit when held at their respec 
tive construction ines (I to VIII) 
“Gloe 


‘bow lifts G HF and the stern 


pieces K'to N. ‘Note that the lower edge of 
RADIO Eatows K upwards bat tha the per oa 

sf chee comes sharply out to cuinesle with piece Ml 
ne Beard pew as mal Gee the body plan at Tine VII). Piece M 


stares at line VE, and piece N14 ins abel lie 
Mii. “Cut the pperticsine seer on thee 
toad thea shape the whe up tothe templates, 
If your lifts nce eat properly to shape, this 

wuld bea matter of shaving aveay the project 
Jou bigsat vals fo the moncy-—Pou Dow Hane io Rep Te ing corners wail you haven smooth surface 
Send for FREE CATALOG Before You Buy Pilar Ap apimodiraer teamed eared 
He Nettsigeter flat and 1 in. neross to take the stem and stern 

: a posts. 


ROM in. wood, cut a keel, stem and 


Pieces joined oe 
Ei" plone eemlys "Nabe ‘becket 
fither Quarter from (in. wood ax shorn at 
Ovetilag away the hilo tht the former 
pri sips of thee picce ie fun, Wath Cie 
Tas al. Clue and al Ose pelt 

To the line q cut n rabbet, a bare 4 
deep, and to the line r along the stern de the 
sont. Toto thoes pabiets ft ‘white poe bul 
Dassen Wiatneettt tere ainay ee cet hs Q and TE 44 Jo. thick, “Try these o 
SEIRE sf Stet tena Wa Se ‘ardiard et etting ih wo. 
in 39 ay Trl Pan: Wy ges Wy ake ight nal them in potion, then 
Se Westie mode fe your own top edges to the lines 


‘Your Own Radio FREE 


ip Ipap 
‘The paris It extend 
iin the 


reinforce if desired, with a pin used as « nal 
Sandpaper the deck mouth and mark: the 
deck planks with a very hard pencil. The 
shoul run truly fore and aft at about 
intervals 
Across the after bulkhead there will be an 


iked by: windows 
Fight out and backed. w 
fot mica. This pice is 


Make More Money ®rst snmce i 


(‘he Greatest. ‘Yours for 
AAD 


conte the poup sides , each with six bin 


‘windows, two between each of the four after 
“The photographs show them all the way 
‘aloo, but ‘that may he too many and the 
‘rawings should Ie Tollowed, Across the for= 
ward end of the after deck plue m thin strip to 
Cover the jo 

sil 


ler_strip, flush inside b 
‘outboard 


CROSS the stern i overlay U. This may 
Te plin ith the exception af rite 
eats. . ita ponta, hover, bas eatin Cor 
ay eke, A Hews mane Ish 
[Ve >; Gj ‘er Gwia gt coat bare tea i 
“arin “ mai mss, wuss be icacd to 
Thence of is ship Saab fle pete 
tmp be bough Tis psc in outed Rate 
wy rel ontiames ove heat 
ee te ac 


the grain athwart. It Les along tie bulwarks 
until it reaches the after curves, from where 
it runs straight to the after bulkhead. Its 
shape will be seen in the deck plan (iluepri 

No. 70). It is plankrd-marked across, bu 
‘up to the forward bullhead, and has an extra 
‘support underneath with some posts glued to 
the bulwarks and four posts under the inner 
edges. If of pine, it had better have a thin 
batten glued along the (Continual on page 13 
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The irae: Senta: Maria 


inner deste prevent apliting when teat to 
the sheer of the bulwarks. 

‘The wales, or longitudinal, strengtheners, 
would now be glued and nailed om. ‘These 
mat ef ‘but rattan, reed or cane, 
ich as is used by chair mefiders (they cal it 
i ‘woven cane seats in place, 

‘bends easily without 
steaming. Nearly 20 tof this will be wanted, 
Yin. thick and 34 in, wide. "Their posit 
athown in Fig. 2. The fist one starts atthe curl 
the stenn, comes level with the top edge of the 
‘cow bridge at station point IIL, and continues 
to the stern at the lower edge of the poop over- 
lay. ‘The others are parallel, except that they 
are slightly closer at the ends. 


MERWE hn os 

RET tr gt 
Teche ities toa 
that they set in almost flush. ‘They are splines 
Seo Sea maurice 
‘are almost upright, but that the ‘others slant 

stack ts te eae 
Fe enh nae 
iota mae 

sent a a 

-cow-bridge are set in between the skids. 
ele ied Rea aat 

Sern ee ates 
see saree Caras 
ernie noni me 
iia i a ts a ae 
oe 
fede titi eaten 
ESRD maltese 
Shake ris mewaesare 
ihe! 


Next month Captain McCann will 
tell, how to complete the hull and 
‘make the small fiteings. 


How I Made a Desk 
(Contin fom ane 18) 
raw and burnt umber, raw and burat sienna, 
Prumian blue, ultramarine bie, cobalt bia, 
Chrome yreen‘ American vermulio, oe mixes 
these solora Yellow” ‘ochre lampba 
Shroie yelow and white lead are not ling 
coy pm iy reso ake 
iy. pase finishes, mix raw 
Suri Hue and se over a white ground 
“A great number of two-tone elects may be 
had by using these glaze colors over the same 
fr varios light colored grounds. For instance, 
the same ground. cat Eoloe was used on the 
Interior of this di, but the saz calor wed 
tras Arserian vernon fasted of raw uber 
okay ditferent fleet was gained 
Iter the glare-stain coat nd dried shout 
fartyreght Mourn, coat of clear brushing 
wer eas upped. Varnish could bave been 
But the us oe fanparenh s 


therefore, did not give a yellow cast to the 
‘surface aa would have hap ‘varnish had 
been used. “The brushing lacquer was applied 


the ane a varnish with an rdioary 4? 
varnish bru 


In an article scheduled for early publication, 
Mr. Vanderwalker will ill how he made the 
fana-erouht hinges fr the det from eammon 
‘bern door hardie ished them with vile 
leaf. Readers J Soreian ee Meena 

rinters and. decorators will 


Watt Dec 
“Wood Fins 
contrite rep 
fnterat to amateur painters 
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Ox Ocroner 15th, 
American Telephone 

and Telegraph Com- 
pany checks representing the 
152d dividend were mailed to 
its 421,000 stockholders. That 
is the largest number of stock- 
| holders of any company in the 
world. The American Tele- 
phone and Telegraph Company is 
owned by a great investment 
democracy. Its dividend checks 
are cashed at banks in every 
state in the Union, by people 
representing all trades, stations 
and professions. 


How many are 421,000 stockholders? 


An Advertisement of the 
American Telephone and Telegraph Company 


No institution is more 
nationally or publicly 
owned than the Ameri- 

can Telephone and Telegraph 

Company, which in turn owns 

more than 91% of the common 

stock of the operating com- 
panies of the Bell national 

System. The average holding 

is 26 shares, and no one person 

owns as much as 1% of the 
total stock. 

The Bell System was devel- 
oped in the interest of tele- 
phone users and is owned by 
the public that it serves. 


A 2c STAMP 


—will start you on the road to success. 
‘See Money Making Opportunities on 
pages 146 to 174. 


WY. 


SEND NO MONEY 


Genuine Full Cut Diamonds 


Aa fn Coe 
Buffalo Jewelry Mfg. Co. 


a ptag yeep pig he i Exset, 
ESAS 501 Withington Se” Buffalo, N.Y. Fine’ 
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f 
IF YOU CAN USE AN | 
EXTRA $2022 BILL 


write for 
this 


FREE 


‘OU can save 
$2.00 in no 


0 do, your ow household repairing and fa 
dition you will have that proud "Fdid-ie- 
mnvsell™ (elon 

Vie i wht ne entuna i with 
‘35 cent cang:™~A fo lamp stand loose in base, 
iro ble lake in benting furnace smoke 
looxe hammer handle, and threcloore hooks it 
tiled bath oom wall were all pur into good 
able condition at an average Cott of Toei 
for each repair--and $20.00 easily saved over 
wae would have heen paid to profesionsl 
aro for pew parte 

iy using SmocthOn to make dovens of the 
ine reas ecay in every ome, Jou 
tan save coough to pay your radio upkeep, buy 
yourell or your wile a camera, m ball Sep of 
tome other pleasure giving. aréele thie you 
twould otherwise hate fo spend the money fo, 


On the Automobile 


Smooth-On No.1, being unafested by water, 
il guinea ao nat fr su 
hove connection feaksfrors 


rae beret as 
Ech, Ps Dd Te Ta 
Erte peters manana ad 
le Seay hes 


The FREE Smooth-On 
Repair Book 
will show you how an astonishing number of 


hhome and auromobile repairs are as easy for 
‘you to make as for somebody else. 


id 


Mail the coupon for a fove copy and. eet 
SmamhiOn Noctin fe ot or con fo 
any herent re. 


F< Smooth-On Mfg. Co. 


‘S14 Communipaw Avé., Jersey City, Ne Je 
Pleats send the le Stnooth-On Wepate Book 
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Metal Work for Beginners 
(Contin om see 80 


{hep ofthe tre as wah odo wth he 
tase of operation, it iz best to. try several 
oints in relation to. the distance from the 
end of the tree before Rally serew= 

ing fn place 
‘When Sm old balance wheel is used, some 
sort of shaft and crank most be rigged 
‘ne way isto obtain a piece of salting slightly 
larger than the hole inthe wheel and forge oF 
have forged a crank at the end and then 
mount the piece ina lathe and turn dwn the 
shaft to, 6 the wheel (A, Fig. 1). Another 
‘method into fd or buy inka (B) vo ft 
the whoo shaft and drila hale fora baltwo 
huts, one on each side of the disk, hold the 
bolt while the head of the bolt holds the coe 
Tecting rod. Perhaps a regular cranl-shaped 
Piece maybe cbtaiped and held to the sbaft 
abably isto drill » 


With seems 
“The simplest method 
hole om ie of the, of the wheal (D) 
ad tap it fora bolt, A piece of iron pipe ia 
ised for a bushing to keep the connecting rod 
{rom striking the wheel. 

“The crank and roller bearings sold for mount- 
ing grindstones sometimes make an excellent 
menting fora fot whee 

is quite important not to have too great 
a throw between the center of the abaft and 
the crank pin. A large throw wil result in am 
exaggerated foot motion. "The distance of the 
theo of the eral own fn Fig 194 in 
‘hich i ample for ap Tin. whee 

Much work may’ be done with a 3¢:hp. 

lishing motor of the kind that sells at from 
Bao to $55" Larger work requires rotor of 
from ¥f to 1 hp. or more. For very 
bows and trays, you will ind that you will 
seed a eae U2, teat mc 
‘iepends on the sizeof the polishing w 
‘an the ail of the operator. 

iyo already have, sallelectic motor 
the 8 3-hp. you may rig 
fn excellent ile plishing head. by ‘mount 
Ing the motor and the head on board or 
the bench apd connecting them with a sewing 
Imachine belt 

‘When a fost- or powerdriven lathe Stted 
with a dil chuck is available, you may use 
this as a polishing bead, or asa grinder, foe 
tat matter. ‘The head iay be awed off @ 
Inege wood screw and the shank of the screw 

in the drill chack on the lathe: then, using 
a flat fle or a lathe tol, tura off « part of the 
Screw threads in a taper so tht just a part of 
the original thread shows at the point of the 
sere td the Flt head i ft a the shank 
(Gee Fig. 4). ‘On this you may screw polishing 
‘heels or bulls and the taper thread will hold 
them in place a they revolve. 

Also, i quite pomible to get attachments 
which ft on the endef small stor shat 
for holding emery wheels and ancther with & 
taper thread for polishing wheels, "Then con 
vert'a plain moter into s polshing motor a 
srallerpeme ie 

Tf you have gas piped to your shop, you 
vil dd it tot canvenient Yor scldeing 
Blow torch driven by a foot bellows, for 
Buren burners and for a small gan plate. 
‘The gas should be piped, if posible, along the 
soldering beach, with (Continued on pay 183) 


— 
Completely Motorizes 
‘Your Werk Betich 
Lat your home workshon be 
tia Porat 
Eisgod fp" erpeaera 
‘Shine hone, 


ihn eat 

Win imotedl or ints 

oat, 

fiemeh Bae with Ouch 
tha Fi, “ramet 


ea 
Perateh 
1B ae and Pa 
Barn Po 


faaoee i ‘pln ar 


Me: a bend Sa"? 


Resp TEE Rs re mae ee 


Sport Bodies for Ford 


‘at FACTORY PRICES! 


Quick Easy Profits 


Practicaly po tneatmen 
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Metal Work for Beginners 


(Continued from page 138) 


Nok 


Fig. 7. Three types of Jobe where the 
bench pists useful Yor” holding work 


three outlets or cocks for hose connec 
At your sinaller bench for light work, 
‘one, two connections wil prove usta 
‘ne form anal gas blowpipe and the other for 
A epl Demeatern 
TT'you tive in the country, a8 T do, you will 
find that a plamber’s gaolie blowtorch isan 
excelent sotree of eat for lange work properly 
Setup in the nldering box. T have two of th 
es and frequently we both of them nt 


Jewelers aaering lamp with 
red glass fount which may be Curmed 
ie ticket to make i Ste cm 
1 tor Mowpipe or ter wer 

a for el weehaas 


‘When fitting up 
you should provide some place for scrubbing 


Sour work. "Ali that is annealed 
be hard soldered scrubbed with, brs wet 
‘with water and charged with powdered pumice 
Mone to remove truces of the pickle and any 
A'piece uf flat board may be laid on the 
ihbed on it, ora wooden 

sink, if you have 

‘The ‘reason a 


‘because You 
spatter from 


‘or wotky for wet pumice very 
‘quickly rusts steel and stains copper. 


"The construction of the simple. but very 
rouch used beneh-pin is shown in Fig. 5. This 
{e'made of hard wood. Tt may ft inn mort 
inthe front of the bench, 
fat atic in this erin (pg ; 
‘or it may be a. sogle piece of fairly 
hin hardwood screwed to 13 ‘vench a8 shown 
in Fig. 6, The methods of handling work illus 
trated in Figs. 7 and ® may very well be 
ttlopted by the model maker as well ax those 
Interested in jewelry of other light metal work. 


‘page 119, November 


‘This is the second of a series of ar- 
ticles by Mr. Thatcher on decorative 
metal work for amateur craftsmen. 
‘The third, which gives plans for a cos 
pletely equipped s! 

early publication, 


op, Is scheduled for 


Fig. 8 Sewing sheet 
fetal with jeweiens 
aw is done wish the 
‘Boneh pin as support 
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Want 
| trickle charging? 


Want 


full rate charging too? 
.then you want Rectigon! 


‘OU need only one | 3AmpereRecigon | battery. All with one 
| charger—the West: | €4G0" | charger—the Rectigon. 
inghouse Rectigon. on ‘Wentinghowse makes 

Rectigon gives you | $1492 jae Tint Wee 

wo charging rates —a |_| inghouse knows radio. 

trickle” and a “high”. | SAmpeg Resign | You rememberwiven the 

With ic you can gee | $24 first program came from 


everything that you 
want from a trickle 
charger. But, when your 
set has been in almost contin- 
uous operacion for a number of 
hhours and a trickle charger can't 
bring the battery back — then's 
hen you'll need Rectigon most. 
For Rectigon’s high charging rate 
will give the battery its full 
quickly and surely. 


KDKA~ perhaps you're 
listening ro Westing- 
house radio every night 
now. Reetigon is simple and 
tafe. Ie uses no acids or chemi- 
cals—has no moving parts to 
break or wearout. Noharm done 
if you cune in while charging — 
none if the power goes off while 
Rectigon is in the cireuit. For the 
cout of a few outside chargings, 
you can put Rectigon in your eabi- 
net and forget the annoyance of 
‘weak or run-down batteries, 

WESTINGHOUSE ELECTRIC & MANUFACTURING CO.,E. PITTSBURGH, PA. 

‘Opices in all Principal Cities *” Represematives Everyuhere 


Tone in with KDKA—KYW—WEZ—WBZA 


Ieruiment or be 
ter reception. 


We New, Boice-Crane Mackines 


‘Weed and Metal Lathe 
goa ae ent ts Fate fa 


: eleeimraee sae cet 
Te PEER E rae 82300 
Pa 
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The Era of 
Light-Socket 
Operation 


Right in line with the latest devel- 
opments in batteryless receivers is 
the Dubilier Light-Socket Aerial. 
Jane aa the power, unis simples 
and improves radio, this compe 
tent, efficient device. eliminates 
trouilesome, unsightly “outiooe 
iterlals and greatly impeoves recep: 
Hon * User no, current whatever 
land absolutely does away with the 
iighining hazard Sold oo Say 
money-back basis. Price $1.50. 


“All good dealers have them. 
DUBILIER CONDENSER CORP. 


4977 Beoos Biv ‘New York 


Dubilie 


CONDENSERS 


Lighting Your Tree 
sit Sal 

cond belt. A theastet cen be mounted near the 
‘Slee for regulating the wpe 

AC se rea of the top of the dik, arange 
a magic lester lens Ge tothe cored pate 
dows’ so the rays wil be. throws drecly 
fioceh tan ob they. pass ly. To ee 
lantern cansot be. proctred, a automobile 
endlight aa be. subsianed 
down the lens opcaing with 2 
terme the opebing sar the 

‘hasnt ote be allt to use either 110-vlt 

rats or to operate rom = orgs b 

Boat ona aaa tele 
the rom and then, after lighting the projector, 
yg aye 
Sil cootinooudy and aviomatically change 
Thecalreftheligit thrown upon the es With 
the proper arrangement of fore on the disk 
tt /nnveven speed Ue elec can be made 
tingly bool la» dartcned room 

Tove fous fv ef titss ever prema allow 
cones Unt you beviate Uy nan beens 
the tops are bron off It x, ae ino uy 
Joucan venom n wey lenses ened height 
nthe ‘lective fect of the: tre. Cut 
the incl of the cromment ofl witha, sharp 
tents 'co that the opening Ia wide eocagh fo 
Sita Christos tre ball Pe, & 
‘Teen wrap adhesive tape about the socket 
And the top of the oraannt ad cover with 
fs aarwow trip of” decorative Soh 
translucent ormaments, when ihuinated from 
the inside, are highly pleasing. 


JERHAPS you cannot obtain a sufficient va- 
sity of colored lights where sv live. Then 
‘are methods of dyeing pl 
‘The process is simple and inexpensive. 


Soaka small quantity of gelatin in cold water 
until well softened. ‘Then boil aod. strain 
through very fine cheesecloth. While this 


preparation ts still hot, add muficient aniline 
dyeto ive the rea 
be made into thin paste wit 
ing to the gelatin. When the gelatin is thor- 
nuh ipremate wth colo, dip the bulbs ia 
it and stand them vertically to dry. 

Another way is to dissolve several old 
Phete, lin irom which the, eatin. i 

removed, fs Satin of Syl parts 

of ether and alesbol. Add the dye and dip 
the ball as before. This coating in waters 
Pros 

"These ideas can, of course, be easily modified 


Decorating Gifts 
(Concise am pase 18 
‘Then apply a coat of shellac over the cheese 
cloth, brushing it out evenly and thorvuhl 


{nto the meshes. As the shellac dria it el 
tcxment' the cheesecloth to the priat. The 
texture gives a surprising softness and riche 
tess to the print and makes truly’ artistic 
Picture, which ca be famed, passe-paitouted 
{Sr mounted. oa. plaque aad polychromed, 
desired. It may be wad without las, at 
ne shellacked surface will permit wiping’ off 
trith a damp cath wheocver nccesary 

“The cheapest grade of cheesecloth, very 
sleazy and with wide meshes, should be used 
‘The ater grades, which are clwely woven, 
ide the picture too much 

“The cheemcoth should be shaken just 
before using to. remove loose pieces of Lint 
| Ta some cases the shellac “bleeds the colors 
in the peat and causes them to run a ltl, 
| hc oetonae The a 
seneralyscem to blend together so that 
| etfet under the meshing is quite delightful. If 
| hte doen ahow thug ny 


| enough. apply a serond coat of she 


‘glass bulbs. | 


December, 17 


a ‘or the 
ingiorine et 


at 
ie 


il 


7 


F; 
i 
d 


I 


HI a SEEEES 


a RO ar Now Feta Cou 


YOU CAN BUILD 
This 3 ft. Cone 
Loud Speaker in 
less than an Hour. 


exciverns' scxvice co. © 


25 churen St Nese veri city 


Se ee 
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Ball Bearings Used as 
Wheels for Scooter 


"NLESS than an hour's time the scoot 
er illustrated was made from a few 
ig. and four discarded ball 
ch bearings are replaced in 
‘automobile shops when they show wear 
da certain “tolerance,” but for 
Wy uses are atill quite serviceable. On 
this scooter, for example, they are far 
better than wheels from roller skates. 


‘scooter for «smal child made from crating 
ripe ‘and four discarded’ ball bearings 


the bearings. 
ake a slight drive 
nd a hole was drill 
ich bearing. ‘The handlebar support 
‘at a slight angle; two 

ich side serve to brace 


adrop of 
‘The four points of support 


even a small child.—Suenwooo J. Gre. 


‘A Screen for Home Movies 
'N PLACE of a sheet or tablecloth, 


which s0 wed as a makeshift 
for « small motion Project- 
i¢ to make an 

Any mat 


that is plain white ly woven and of 
‘a fairly heavy texture will do: oilcloth of 
the kitchen table variety gives excellent 
reaults, A good working size is 4 by 4 ft 
‘The other materials needed are clear 
varnish and aluminum powder. 

Apply the varnish very evenly with a 
brush (in the ease of oileloth, to the coated 
side). » Allow it to set a littie, but do not 
Tet it get too dry. Then apply the alum- 
n powder by shaking it through a 
piece of cheesecloth on to the sticky var- 
nish. After it has dried, the excess pow- 
der can be shaken off. 

Attach two sticks to the opposite ends. 
‘The bottom stick should be round; an old 
room handle, sandpapered and painted, 
will do nicely. 

At a little extra expense the top can be 
attached to a spring shade roller and 
the hangers mounted on a board. —A1- 


nent L, SNEDAKER, 
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Make 


ivi “Unbreakable” 
‘Toot Your Ideal Gifts 


because they arethe First and Only 
Guaranteed by Free Replacement 
that the light tempered handle and 
comfortable leather grip will never 
break or loosen, no matter 

how or how long used. 

Their edge, face and claw 
are unsurpassed. They 
willsatisfy yowinEVERY 
way. 


ALIFETIME 


Wished for since the stone 
age by every man and boy. 


IF they cost $6 
they would tilt Shey dr, wtb nd sey 
be a bargain. aren wd 
ne 

9 

in FREE Special Four Color 8 
Christmas Boxes i 
8 

Estwing Mfg. Co. © He 
‘ROCKFORD, ILL. i 


$10.00DOWN "4 fa," 
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res 


More 
Satisfaction 
from 

Your Radio 


‘The design and construction of 
radio set-may be perfection itsel 
but the quality a.d uniformity of 
Toudspeaker tone and volume can 

jestroyed by noisy or irregular 
{BM gurrent. Steady, quiet, unfall- 
1 “B™ power assures finer recep: 
tion and will increase the pleasure 
and satisfaction you get from radio, 
‘To know the improvement it will 
make in your set try 


MODERN 


“B” Compact 
° 


Few radio products have given the 
perfect satisfaction from the first 
Boy thet has been experienced with 
the Modern "B* Compact. It ts de> 
ned and buile by radio engineers 
tnd has proven dependable in daily 
tse for over a year. Price (east of 
the Rockies) $26.50 not including 
Raytheon “Tube for which it Is 
approved. 


The Modern Electric Mfg. Co. 
Toledo, Ohio 


Send for this bookler, 
“How to Properly 
Operate your Set 
with a ‘BP Power 
Unie 


Modern Electric Mf a. Go., Toledo, Ohio rst2 
Plonse send “tiuw to, Operate My Set 
witha ih Por Tendon tammy 


Sane, 


Arse, 


cay 
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How to Rig Up a Simple 
Telegraph Line 


F YOU wish to connect up a telegraph 

‘or buzzer line with the fellow next door 
or within two or three hundred feet. of 
your own home, the accompanying dia- 
ram will show you how to do it in the 
simplest possible way. Only one wire is 
run between the houses, no switches are 
used, yet a pressure on either key operates 
both telegraph instruments or buzzers. 
‘The arrangement is of the open circuit 
type,so that no current flows except when 
the keys are pressed. 

‘The parts consist of A and B, which can 
be either telegraph keys or any type of 
push button; € and D, each a battery of 
from one to three or more ordinary No. 6 
dry cells, the number depending on the 
length of the line: E and F, ordinary bell 
bbuzzers or telegraph sounders, Bell wire 


D4 


et 
ais 


Diagram showing # short house-to house 
{tlegraph or busser line, with no twitches 


ean be used for all connections, although 
if you find it necessary to have the wire 
between the houses strung over 50 feet 
between supports, it would be desirable 
to tse radio antenna wire at these points 
in the circuit. Ateach house a wire Is run, 
4s indicated by G, to a ground connec: 
tion, preferably a water pipe. 
‘When key A is pressed, 

through buzzer E and also through F by 
way of the wire between the hotses aril 


the water pipe return. When key B is 
depressed, both instruments are operated 
by current from battery D. If a message 
is being sent from one end of the line and 
the operator at the other end desires to 
cut in, he presses his key and the buzzers 
soxnd eoetizvnay, othe seme of the 
telegraph instruments remain in the down 
position, so that the sender knows that 
the operator at the other end wishes to 
break in. 

‘Make sure that the batteries are con- 
nected at each end with the positive 
toward the line between the houses, as 
otherwise there will be a direct short cir- 
{ both keys are depressed at once.— 

L. 


Cutting Odd Shapes in Glass 


[EBS oxsasionally necesary to cut win- 
dow glass into an irregular shape. 
Provided the eges do not have to be 
smooth and very accurate, the cutting | 
can be done in a tub of water with tin 
snips or large scissors. Keep work and 
hands entirely submerged. The same 
result can be accomplished without water, 
although less easily, by breaking off 
minute pieces with pliers, For cutting 
ireular pieces. it pays to buy 


cutter made for this purpose. 


It is not necessary to take 
down your aerial each year 
toremove corrosion and soot 
that have accumulated on 
its surface, if you install a 
Beldenamel Aerial. 


Each strand of a Belden- 
amel Aerial is protected by 
@ heavy coat of baked en- 
amel which resists corro- 
sion under the worst atmos- 
pheric conditions, A Bel- 
denamel Aerial stays bright 
under this protective coat- 
ing and maintains maxi- 
mum range and volume for 
your set. 

A good aerial is just as im- 
portant as good tubes. Get 
the best results from your 
radio receiver by asking your 
dealer for a Beldenamel 
Aerial today. 

Belden Manufacturing Co, 


‘2304-A 8. Western Ave, Chicago 


AERIAL WIRE 
ee 
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“Your Car Need 


Never Freeze’ 
(Continued from page 9) 


away. “When a motor sticks like that from 
‘overbeating,” he explained, "it's because the 
ston has kept expanding until it won't side 

ip and down in the evlinder any more. Gen- 
rally the cpliner walls get burned » bt bat 
the motor is just runaing idle as yours was, 
fas soon as the pistons cool off they'll slide 
‘in, although ‘sometines they practically 
Sa ements 1 the ce al ond 
youre in for a fat 


‘ince. lant there something ele Team use 
ieep the radiator from freezing? You never 
iow ow mls You et” Every 
ime the motor i “4 
Wil’ lot of alcobl boils away and the sume 
thing happens even. on level poing whenever 
there's a warm dain wiater 


“PTVHAT'S true enough,” Gus agreed. “OF 
"Testes oka han ddvnages. The 
low baling "On ester 
Mand" fmoch better than, th. exci 
Chloride peopeelion becun tne doesn 
‘ue any erevoion bat why dou 3 
tere Tits ot mee to 


really is chenper in the end, because 
you can use the same glycerine year after year 
you're careful. ‘The glycerine in my radiator 
‘years old.” 
‘years, old” es 
rise.“ Hut doesn't it evaporate or 
mething? If the motor gets bot 
ball away? ty 
“You couldn't lose a drop by evapora 
ling it you wanted to,” Gus replied. 
The only thing you've got to, be iighty 
‘about is leaks in the cooling systen 
tise ilycerine if the hose 
ibbled water or the pump pack- 
{ng gland leaked a drop now and then. Y 
ot to have thet absolutely tight. 
{i'like kerosene in that it will seep through 
c that water can't get through. 
yeerine doe eat all in the 


israway and leaves the glycerine right inthe 


radiator 


HERE'S one point you want to 
‘out for. You "nay fose some yeni 

if the inotoe boils so hard that the 
bubbles raise the level of the solution 
rulintor high enough to force alot of i ot the 
‘vertiow pipe. You ean overeome that by 
Aipping a! pce of rubber hse on the end of 
ie overflow pipe nl ting the other eed into 
bua ue sos fast Dade ie mee eee 
“Then if ston blows off any of 
willbe caught im the ean aad 


ch 


tor 
“Where 
do you got the lycerine? 
ea bt atthe drug store,” Gus told 
nt il cot quite ity Bocas the 
flycerne they well fn dru stores at 
fits you neck Seer bande of a wer 
mel vive feed eel fx ao 
eee ‘are for sale now. on 
supply. Want to try i? 
now the answer to that one,” Teal 
Madden: It's ves! And even f the ent does 
fel ike an oi lamp from that confound 
Kerosene Til know Tm not going to peta 


‘other shower bath from it!” 
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In the Spotlight of / 
Public Approval! 


Here, for $65.00, is all you need in a Radio 
Receiver! It’s a six tube model, with the 
maryelous Day-Fan tone—extraordinary 
in so compact a set. It has Range, Val 


. Remember that Day-Fan is 
the used by great broadcast- 
ing stations to in”. What 


greater proof do you want 
that 


circular 
describ- 
ing the 
various 
Day-Fan 
Receivers, 
including 
the most 
modern 
light socket 
receivers, 
| AC Tube 
and Motor 
Generators. 


DAY-FAN 
ELECTRIC CO. 


‘Pepa BA 
DAYTON, OHIO. 


GEARS 
All_Kinds-Smail] 


screw driver, pair of pliers, 


idering'iron you. can 
builds. Thordarson Power, Amplifier 
and Bui 7 Your own home that 
wal finest commercial sm- 
Rructional booklet ad stp dsgramn 
Firutional booklet and sim 
transformer. 


pe zdarma Pemex Compact 
ile to make env sey eet 


‘Ses 

ot hen 
WEA Ts vol 
ok ane 


New Metal Baseboard for 
R-210 Compact Amplifier 


POPULAR SCIENCE MONTHLY 
Marconi, Father of Radio 


December twelfth, Marconi heard the signals 
faintly. At ten minutes after one came & 
succenion of 3 uf unmistakable clearness, 
‘Once again Maren thrilled to hear the clicks 
that day, and again the following noun 
we days later the world was told Marconi 

‘had spanned the ooean. And, at Marconi fully 
expected, few believed it? 

Mfodera engineers have called it » miracle 
that “Marcont's rude apparatus was able to 
detect at all the feeble s fro 


‘announcement “OCEAN, 
WIRELESS TELEGRAPH 
septic in 1001 sso cletieal 

reporters, A. Edison, electrical 
wiaard, said frankly, “I don't believe it.” 
Dr. Lee De Forest, inventor of another system 
of wireless telegraph, doubted it. 


TSBRITAIS, none dared deny the sieals 
had been sent, bot every one doubted their 
reception. Then two dispatches reached the 
ress. ‘The first: 


SPANNED BY 
was met with 


STATED 
AT 


FROM 
BELIEVE HIM AND, 
CARRY ITT 
ESS IT IS A 


AND HE IS \ 


EDISON’ 
Marconi went to England, and returning, 


He set up a new 
Nova Scotia” and” exchanged 


quick to follow-—Fleming with his “valvex™ 
find De Forest with his vacuum "tubes 
‘Alexander Graham Bell with his wireless tele= 

scceewors with 
Hy 192t,_ aly 


‘isnt Inradeasting was a fact in 
rica. A year later England, France at 
tang’ had regular broadest prograas 


OMMERCIAL radio—for “radio it had 
now become—was making tremerslous 

strides meanwhile. To 1910, Marcon! started 
Investigating short wave radio and low-power, 
Highspeed “beam transmission” As early 
as May, 198, Marconi telephooed from 
Potdhu to Sydney, Australia, by beam radio, 
bis voice being clearly received—a little-known 
yea far prceng Tat years tne Atanie 
‘Wor tke new Cannde- Eagan and Enghent- 
India beam radio Hinks have shown their 
mited possibilities. An experimental live 
Tink New York and Egland. ‘The new b 
yatem has already handled 1,000" words 
mute in laboratory tests, the iaventor sa 
‘The world is getting swaller through rad 
An American mator car company recently di 
Patched a wireless photograph of its 
ode! to far corners cf the earth. A motion 
Picture producer in London has just bought 
The $225,000 movie rights to a New York 
stage succes after 2 copference by trans 
Alantie pone: his actual signature was fase 
across the sca by radio. Latest aids to inter- 
tational communication are the new Canada- 
London ‘phone and direct radio service from 
New Vork to Belgium. 


December, 1927 


a Gest Spade 


The Advanced Hi-Q*S 
BOTH CUSTOM: BUILT! 


Friel ai rhea once" Sane Vat 


-@ Sa" —devigned_ by, ten of 
ng mmnalatarere ene th 
ct rh eer 


Dad ver te cont‘ he fuctryrommenabls betes 


ciate Manufartures 


HAMMARLUND-ROBERTS, Inc. 
Broadway, New York City 
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Easily Made Toy Cannon 
Shoots Accurately 


IMPLE as it is to construct, the toy 
‘cannon illustrated is one that can 
Seung. around, ‘ined and shot with 
surprising accuracy. All that is necessary 
isa piece of wood 74 by 2 by 12 in. two 


‘spools, a thin piece of packing 
case, a few brads, a 13¢-in, wood screw, 


‘The wooden gun ready to shoot, details of 
the part, aad on of the long projectile 


4 ¢-in, dowel for the 63 
jectiles, and a rubber band. 

"Targets can be made or the small 
celluloid animals for sale at nearly all 
ten-cent stores may be used. If you are 
skillful soldiers Howes, 


fazines may, be suitably mounted. 
he “range” is controlled by the 
addition of more rubber bands or the use 
of one of greater strength. 

(A coat of paint oF brushing Iacquer 
adds materially to the gun’s appearance, 
or, better yet, a good job of “eamou- 
flaging."—Wenster 8. ANDERSON. 


Neat Shelf for Telephone 


PHONO- 

GRAPH cabi- 
net in the. living 
room was originally 
tke inappropriate 
although convenient 
pong cree tae 
‘our telephone. To 
have placed the re- 
ceiver in one of the 
elaborate telephone 
dolls or containers 
sold for that 
purpose would have 
led the trouble of lifting off the doll 
‘or opening a door, so we constructed a 
shelf and serewed it to the wall beside the 
cabinet, where itis relatively incon. 
spicuous. ‘The shelf, which has retaining 
ile pieces, like inverted brackets, is 


finished to match the woodwork of ‘the 
room.—J. F. H. 
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21 JEWEL~Extra Thin 


STUDEBAKER 


139 


factory, Balance in. 
sve fly 308 to 305. 


of 


i feleyewen REET Ts 
seer ataate 
WRITE for FREE CATALOG 
ee ay eet 
pat 
ot ot thin modehe 1 fet 
Scam kne eereraae 
Special Limited Offer: WatchChain Free 
Pestienewepm tens pra che 


as 


Mail Coupon at Once While This Offer Lasts 
PGikee Wachee pHa) feb foo 


[OSRRsaRERE Ome I 


" You Can Build This Ideal 
Workbench—Y ourself 


Tite, esr of wo 
i praily increased 
tal bench with = 
eveeand oot atin ative 
to beep tole order and give them the care 2 
tention they deserve. 

‘A blueprint of the Home Workbench illse 
trated, with fllsine deta and bil of material 
imay be obtained by sending 35 cents to — 


=" POPULAR SCIENCE MONTHLY 


250 FOURTH AVENUE ‘NEW YORK 
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Perfect Radio Parts 
for Discriminating 
Set Builders 


The BRADLEYUNIT- 


tM 


isa fixed resistor that is molded and 
heat-treated under high pressure. It 
does not rely on glass or hermetic 
sealing for protection aginst moix 
ture, Is notaffected by temperature, 
moisture, or age. The ideal fixed 
resistor for Beliminator hookups. 


The BRADLEYOHM-E 
isstandard 
equipment 
for accu: 
rate plate 
voltage 
control on 


‘ally-treated discs in the Bradley- 
ohm provide noiseless, stepless 
plate voltage control. 


The BRADLEYLEAK 


Poet 
e 
ia Sat 
provides 
perfect 
Rjue 
ment, PTZ 


thereby 
provid- 
ing the 
best possible results with any tube. 


The BRADLEYSTAT 
The ideal 
filament 
control. 
Gives noise- 


all tubes. 
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Sir Arthur Keith Says 


Darwin Was Right 

‘Continent from pase 30) 
article, you will observe in the later a striking 
advance along the road of intelligence. Here. 
you will agree, is a fine specimen of manhood 
a face that is striking if not handsome, 
with high forehead, strong jaw and chin. The 
Tow idged brow and other brite features of 

ors have given place to the marks 
@ Geapee val ea tees Tan 
Actually was such a man is evidenced by the 
Bint implements be lett thind he and by 
tl Paintings and sculpture he 
‘on the walls of his caves. 

Such is the chronological line of fossil men 
who bear witness for evolution. Yet, we are 
‘warned. while the evidence they present. is 
irenerally accepted by science, they by. m0 
means represent a direct Tine of ancestry link- 
ing men and apes. 


MOREOVER. in the chronological ons 

sino there remain enormous gaps the 

filled im before the evidence of man's anther 
oid is completed. And 

Splice betchen Ue highest Lind of 

oud and the lowest type of man yet found 

{he Java Ape Man. 

Tt may be that searchers among the rocks 
will eventually find this foreather ia, still 
tore remote past than that uf the Java Mam 
in the Mioorne. period, before the Toe Age, 
ore than lion years a peta several 

Back still farther, in Booene tine, sume 
iy" million years oF more age, lived 


pide 
{ought to lnk the insect eating animale ni 
the fist primates. The tree slnew all exists 
in the East Indies, so litle changed from ite 
Teanite ancestors that it has been called i> 
ing fomil’™ Later on, and representing the 
‘came ‘the ‘Notharetus, an 
‘of the femur. ‘The oldest 
Chom anthro called Prophcpitheein, 
siege to lave teed see 82,000 
sige. No larger than 
ty, it bears out the evolutionary theory 
soul anthropos were the forerunners ofthe 
‘reat apes and ma 
Tnirier are but begun,” declared 
sommarising the evidence. “There 
tre do not set understand. Will the 
hy the 


‘early foul ancesto 


progress 
‘hile that of his cousin, the gorilla, has fallen 
0 far behind? Can we explain why inherited 
‘and rot to another: 

‘cerebral endowment. 
better 


"The answers to these and other mysteries of 
ite way Fond, he suggets in the discovery 
of the life prucesses and influences which have 
shaped the evolutionary histories of manasulape. 


N RECENT years much has been learned 
about the action of the glands and their 
POT tg lect startling changes in the harman 
jy—changes sometimes as great as the 
\lferences between one race and another. 
Still other discoveries have revealed bow the 
active cells of the body, working at their tasks, 
fare codrdinated by microscupic chemical mes 
‘core the harmnca and pete thrigh 
the blood stream from one department of 
bady to another. From which Keith eoncludes: 
“With such sources of knowledge being ever 
‘extended and others of great importance, such 
‘asthe study of heredity, we are justified in the 
hope that man will be able in due tite not only 
to write his own history but to explain how and 
‘why events took the course they did. 


IWant toSend Youa 


| for You 
toseeand © a 


|examine 7 


Why Not Own a 21 Jewel 
Santa Fe Special Watch 


ack stand, 1, 


How to Get the Most Out of Your 
Radio Investment 
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Answers to Sam Loyd 
Puzzles on Page 66 


Alphabetical Arithmetic 
‘The key word is DISCREPANT, Number 
the letters eo 8, 4.5, 67,8 
and 0, and waltes for the 
letters in the I be scen that 


Finding a Hidden Science 
Words set down: Pitch, emigrate, strife, 
aos tru out: Pie, rte, sif, pan. 
Remaining words: CHESASTRY: 
Kindergarten Finance 
iy nih hare hove ink ad or 
bwothes Harry fe a 
Dissecting the Moon 


Four straight lines across the oblong ean be 
mace ns shown in this diagram to produce 
fitcen segments of the crescent 


A Roman Mob 


‘There were 21 men in that Roman mob. 
‘The stage manager's 20 supernumeracies that 
wer, behind i” howd 
fifths of 20, which is 16, added to ane quarter 
of 20, which ix 5, equals 21, the total number 
fncluding the stajge manager. 


A Puzzling Crisscross 


‘The diagram illustrates three-line construc- 
tion to separately pen the seven arrows. 
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1K expressions of approval from the lips 
‘of men who know, are the hest evidence of 
Victoreen superiority!” Those who have spent 


much time and money in an effort to achieve the 
ulsimate in eadio, eventually find complete satis 
faction in a Victoreen Super, Tone brilliancy, 
distance, knife-like selectivity and simplicity of 
assembly. These are the outstanding qualities 
‘which account for che great wave of Victoreen 
popularity ia high places 


The VICTOREEN 112 
AUDIO TRANSFORMER UNIT 


The G. W. Walker Company 
2825 Chester Avenue Cleveland, Ohio 


Victoreen 


A 2c STAMP will start you on the road to success. 


See Money Making Opportunities on 
pages 146 to 174, 


“IMP” Power Switches 
for 105k Creat 
Se Ntomatle 


New “IMP 
Power Switch 


‘ALGONQUIN ELECTRIC COMPANY, Inc- 
B45 Tilth Avenue, New York City 


ny der ex upp, 
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makes your set) 
anA.C. Electric 


with the newest 
A. C. Radiotrons 
which require 
no batteries 


'YMBALS crash 
‘thas boom: 
baritone sax sighs 
moans... dance music with 
jungle deep intonations... 
music such as you've never 
heard from your radio he- 
fore..,With the Powerizer, 
allthoseclusivelownotesare 
captured—and reproduced 
with a rich mellowness, 

Equip your set with a 
Powerizer and the finest 
tone quality in Radio is 
yours—for there isinstalled 
your set the same system 
of A. C, Radiotron electrifi- 
cation that is used in the 
finest $500 and $800 A.C. 
Receivers. 

Write for literature ex- 
plaining details of how to 
make your radio set a 
modern A.C. receiver using 
the big oversized UX-210 
tube for tone. 


RADIO RECEPTOR Co., Inc. 
106 Seventh Avenue 


Radlola "20" Model—List without vues 
crc 


Aviation Needs 10,000 
Young Men 
(Contin rom raze 46) 


als which the flyer 
le Beld for study by 


“There are opportunities for civil engineers 
who “know something of aviation and its 
Jpoblems, i lying ot snd bulding airports 


‘ar only thirty-ane completely equtpped 
apart pa) 


America; there will be a need for 


"The biggest present need and the widest 
‘opportunity’ today is in getting business for 
the ‘ir transport lines already" in operati 
and being organized,” Frank Tichenor, itor 
‘of Aero Digest, told me, 


HE newspapers have given columns of 
"Tips te Esper te Hagel Tyee 
wvter Company in delivering typesriters to 
Cntomers by airplane. ‘The novelty of much 
‘ings wil wear af and the paper 

regard them ss news. Then they 
ise about udvertning and 
Aviation will Mave their chance. 

Tt isn eaay to et 
at last nthe Eas 


neers for airplanes, 
“tr passenger service 


between New York and Heaton was discon 
tinued arly in August, erty’ because men 


isk ther lives, not realizing that 
ymensely safer than it used to be 


te human and natural. ‘The frst 
‘and-tbilt, who later became the 
railroad king of America, relused to ride on 
failroad train for more than 


insurance companies are now aflering 
policies, some at very. In 
ties for 


ech are ware, and the 
ema is growing. The Departinent uf Com: 
freer tat we a ened esi 
ES may repairer overaal a ieeneed plane 
“An engioe mechani” say the at 
smamual of Air Commerce Regulations “wil be 
Feensed upon pausing on exatniation show 
{hat be or sient Knowledge of interoa 


he is qualified "in plane 1 
ture, rigging, and control, and can properly 
inspect, repair, and overhaul airplane struc- 


[SSTCHED a youngmanat one ofthe fing 
elds tinkering with an airplane engine, © 
few weeks ago. "Have you got your Goverae 
sent license yet?” T asked him 

“The grinned, diaplaying ‘his license 
card. "Why, Pras jst naturally handy with 
tools, and ery about fying, so I came down 
hereto earn to fy. My money gave out and T 
Id to go to work They founds place for me 
AU 80 a week helping at all sorte of ed jobs 
‘That was three years ago. Now Tim Going the 
five work on the best engines. 1 used to ork 
allday and stay engine design all night. Some 
‘lay Tim ming to try oat an engine of tay own 


Ti wert a the ptterne nor 
do ou kan to fy, and what 
tre therefor the Spe an ho 


“But 
: ply = 't stay on the ground? 
ply cow stay on the ron 

Angi cam lear tof. You cant become 
a illtary “avitor | (Connend on ze 148) 


Lee Socket Power 


is within your reach 
you buy a Sing"B* 


Woeewe' Gat \na gr baer 
resting han fey 
Miter You gr pee ey 
whoring tig Sloe eee 
Shouts You rer ae 
ferred he et 
fig Arieeusttee ns: 
{2s Serine "8" Foon Ge 
sesh face cy oa 
firing deem 
ele mre 
SAR 


Sterling 


‘THE STERLING MFG. COMPANY 
2031 Pronbect Avenue ++ == «7 Cleveland Ole 


Make More Money 


Read the Money Making Opportunities 


‘on pages 146 to 174 of this issue. 
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Aviation Needs 10,000 
Young Men 
(Contin fom mae Li) 


unless you are a pructically: perfect physical 
specimen, You can't get a first class Govern- 
‘ment license as a civilian airman if there is any- 
thing wrong with your heart, lungs, kidneys, 
digestive apparatus, throat, nose, ear or eyes. 
‘But you ean learn to ly an airplane if you are 
able to drive an automobile 
A twelve-year-old boy, lle, in 
Detroit, has made solo lights. Farnam Parker, 
fourteed, of Anderson, holds a pilot's 
license from the Federation’ Aeronautique 
Internationale, which was the 
pilot's licenses in America until the United 
States Government began to issue them at the 
‘of this year. The Government's 
ie for granting a license is sixteen, 


inne for the sport of I 
bony cnn eur to fy 


‘nl to train aviary the Ary, Navy and 
Marine Corps are rather particulae abort the 
fort of material they accept to start on. Even 
fe thre unten thm wh tartar | 
pace auflenty expert to qual 

service, ‘But the Goverment does not insist 
ips th pin ay eng 


he 


fly anything that cox fy 
‘To et a chance to learn at Uncle S 
expense the candidate must be unmarried, 
between the ages of twenty and twenty-seven, 
practically perfect physically, and with two 
ears of college or its equivalent behind him. 

tre al best jobs 


i pila ae 
urveyorm beading, exploring “expeditions, 
Areal witheat eptbe presi of Kal 


Hilt or ofthe other wartime taining Bel. 
‘Thee ae hrs othe ways of an 
i 


or parading ome exe 
‘en plane to teach pos, joning 8 
iging iby a eterig one me oeond 
ich there are posbly a hun 
Inline pars of the contr, 

‘The flying club is a revival of the earliest of 
sll methoul of learning to fy. ‘The very fist 
Airplane ever aaht by its maker was bought by 


the Aero Club af New York from Glenn Curtiss 


fassous in 4 

‘To mar a tpg club a numer of 

combine to buy a plane for anywhere 

$750 to $2,000 or mont, engaae the whole 

ine services of n plot as instructor, 
tnd take their turns at lessons 


inning to qualify for careers in come 
ata ition are students inthe 


#300," 


iss ein ‘the war | 
‘many Arany men to fy 
yy A te aia sand 


Pata Tn fgle gretgers 
fully, and if a stident doesn't show that he 
has the makings of an airman in him we give 
jim his money back and wish bim Tuck at 

che (Centinend on pape £48 


| painless 
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WELL-KNOWN — acienti 
book about old. age. reveal 
which, to ‘many men, will be 
Bad Jou) Mow that” two-thirds of al 
men_paxt i fre said. to have 
Scerain ‘seldom entioned  duorder? 

nt kno went cause of thin 
deine in vitality? 


Common Old Age Symptoms 
Medial men know ths conan ae by 
re) ate tence 
ow reveals that” this nwollen gland 
‘tself—not ‘only often’ cheats 

Fae of italy, but. alooeary onthe 

rand is often. direct 

for sciatica, backache, pains inthe legs 
and. feet, frequent nightly risings, 
laziness denoting high blood. presnure. 
When allowed to run on it is frequently 
the ‘cause of the ‘dreaded disease’ eysti 
tis, avery severe bladder inflammation. 


i% Have This Gland Disorder 


Prontat trouble i oom reached imma 
"al hoe Crealucnt poy Se 1 


ind 
Becer Siri fo he ica Fei 


facts, 
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jiring Manual 
By F. E. SENGSTOCK, E.E. 

Contains all the information need- 
d_for the proper’ installation of 
lighting and power systems in houses 
and other buildings. 

It completely covers inside elec- 
trical’ witing and ‘construction in 
accordance with the National Elec 
tic Code, Paktateefetehinding 

448 pp Price, $2.50 
POPULAR SCIENCE MONTHLY. 
250 Fourth Ave ork City 


DIESEL ENGINES 
Marine and ad 
By ENSIGN DAVID L, JONES, U, 8, Navy 


—_ 
is is 


Price, $8.00 
Popular Science Monthly 
20 Fowth re New Ya 


MONEY 


BACK IF NOT SATISF! 


SELF FILLER 


ee 


0 
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The HAMMARLUND “Midline” 
A Radio Condenser You Can Rely On 


PUA SARLUND Condensers stways 
have been as near perfect as ad- 
vanced engineering could make them. 
‘The new “Midline” is quite the best of a 
long series of Hammarlund Condenser 
achievements. 

It embodies every feature of proved 
worth, plus a precision of manufacture 
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Aviation Needs 10,000 
Young Men 
(Contin ste 129 


‘The course here takes from four to six weeks, 
domes, 


wver engines, wid having 
de with controls 


that makes it easily the leader in its field. | e.jiudent in the ate 

The *“Midline” will lat long and serve and other tik, hat Tt fhe er 

faithful ‘And it costs no more than in aya the instructor, “Let your hands and 
© ; {ee be guided bi the oot item of ty 

‘the other Kind, to pe then, apd we what te ship does whe 


Write For Folder 


HAMMARLUND MFG. CO. 
426438 W. snl. Street, 


Your Dealer Sells It 
For Better Radio 


‘ammartund 


PRECISION 


ee PRODUCTS 
aa rarer eae MAKES A COMPLETE MACHINESHOP 


Training gets men 
ahead in AVIATION 


At home, in your spare time, 
‘youcan learn the fundamentals 
Of Avintion—and start yourself 
‘on the way to large earnings 


Lieut, Walter Hinton, of N.C.¢ fame, 
faa hia ata of ex 


Hanes! 
Wehner Coe te 


Aviation tnttate of U. SA 
AMS" Eaneccut Ave. NW. 


‘You may send me without obligation 
copy of" Aviation-~the opportunity of to 


Rates 
‘ee (not wader 16) 
Beet, 

Citys eeeeeee 


Sgie, 212 
Washington, 


Eliminator! 


PHASATROLS 


pce tons 
Price $2.75 


A True Balancing Device for AU 
Radlio Frequency Amplifiers 


Bring the set you've built, o 

the set you own, up-to-date Wi 

PHASATROLS. This start 

new Electrad device 

lation squeals and 

any RF set. 

PHASATROLS make 

easy and prevent radiation 
ference to Your neighbors. 

technical knowledge needed 

stall. 


Write for free hook-up circular 
for any set or circuit. 
AT GOOD DEALERS 
Depe. 640.175 Varick &. New York, NAY 


T'imove either of them.” 
ele i'w nih ny Fo 1 
hear you. Keep your safety et fastened 
don't get rattled. TH bring you baek all righ 


FTER x few flights with the ostrtor 
‘lone in controle gradually ete the 
deat il the ert 
etn him know hate is din 
‘When the student. Gaede cours 
vow of the private aviation schocl, be 
Tne tof flying experience to ain before 
ip cam get Government Tieeme ne nie pile 
‘nd if hein ging to make the fing et i 
tne avfation gar, he mat have a pill 
Fremse—an instil, Tinted commercial ct 
transport Heese 
Tt takes 
Angin complete 
ie, top form 
Eonmmercal cee; 200 ors for tra 


‘don't try te tal 


mn withou 


hours of 


Dpanengers for abort Hig 
Specified in his license, pil | 
corre ‘matter but not passengers 


sn pret pt mayo ary te 
scngers or property for hire. A ev: for of 
prvate lense, Keven as "atidents eens, 
Ltr intly ben estan by the Departnet 
af Commerce, to let nny actual fying stent 
ienaed plane while earaing. The Hite 
alclated to enable the 


infty hours of clo 

io make living while petting in the 

ng 1a nr cra aly i 

Keethe tanspet licens, the highest grade. 
Tut to get in that frst Bfty hou of sok 

fying, the 

omade 


“Wied 


cof a school, Some of thean work out. that cot, 


fr part of it in various jobe around the Beld, 
Set train fis orem da | 
‘eho ean otherie quality for the Air Reserve, 
Siier as graduates of the Reserve. Oficers 
Training Corps or as having had two. years 
«of allege, ean ge sowne help from the Govern 
nent. im this urt_of their work, being per 
ted, after arerptance and enrolment in the 
it Reserve, to te Goverainent 
ied numberof hours month 
“There are correspondence schools teaching 
the theoretical part of aviation—some of them 
tite thorough ome. ve Arran 
tents with practical flying schools whera 
their students get « eduction in rates for that 
part of thei instruction. ‘Buti general it costs 
From $1,000 upward, and takes the best part 
fa year of lapsed time. 

Tere will be more than ten thousand op- 

tes for guung men in aviation before 

abut the icky ey who wl ge them 
will be the wise ones who begin to qualify now. 


is 
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They Laugh 


int whispered.“ Beswe 
the seer plage 6 mete teh bee 


ed When I Sat 


wore 


145 


‘i 


Down 


At the Piano 
But When I Started to Play!~ 


The room rang ‘with applause, 1 de 
‘ded that this would be a dramatic 
for me to make my debut. To the 

‘amazement of all my friends 1 strode tone 
fidently over to the piano and sat down. 

“Jack is up to his old tricks, 
chuekled. The crowd laughed. 
al certain hat T coud play 
“Can he really play?” T heard a girl 
Heavens, no!” Arthur 
played a note in all 
ma watch him. This is 


AE had just played "The Rosary.” 


somebody 
They were 
' single note, 


whisper to 
excl 
iets But jut 
wong tie god.” 

T decided to make the most of the 
tion, "Wish mock dignity T 
Handkerchief “and ight 
keys. Then I-rove and. gave the revolve 
ing piano toot a qanrter of a turn, fs 
as Thad seen an imltator of Paderewskd do 
inva vaudeville sketch 

What do you think of his execution?” 

called voice from the rear 

"Were in favor of it!” came back the an- 
wer, and the crowd rocked with laughter 


Then I Started to Play 

Tnstant tense silence fell on the guests. 
‘The laughter died on thet lips acl by magic 
played through the frst! bars of Lisst's 
immortal Liebestrasime. "I heard gasps of 
amazement. My friends sat. breathless 
Spellbound 

T played on and as I played I forgot the 
people around me. T forgot the hour, the 
Place, the breathiess listeners. The litle 
trorld 1 lived in seemed to fade—seemed 10 
row diny—unrealy Only the 
Thusie was Teal, “Only. the 
Imusic and "the visions. it 
Trought! me." Visions as 
Heautifl "and as changing 
ts the: wind-blown clouds 
find drifting moonlight, that 
fone ago inspired the master 
composer, It seemed. ae if 
tHemaster musician himself 
wwere speaking to. me— 
Speaking. through the me- 
Hum of musie—not in 
iwords but in chords, Not 
in tentences but in ex 
Guisite melodies, 


‘A Complete Triumph! 
As the last notes of the 


usted of the 


Lichetrtume ied aay the rome 
ouneled with a silden roar of applause. 
{ound myself surrounded by excited facen 
How my frends carried ont” Men shook my 
Rand tilly congratalated me— pounded 
eon the back in their enthusiasm? Every 
irady was excaiming with delight plein 
it rapad questions." “Jock? Why. 
you tell us you could play’likethat™ 
fre dig you earn?" How long have 


“"P deekded to keep it 
tecret so that I could surprise all you fol” 
“Then I told them the whales 
"Have You ever heard of the 
of Mosc? 


hook 

asked. A few of my friends 

‘That's correspondence school, 

they exclaimed, 

tly," Treplied.. “They have a new 

Thethod that can teach You to play 
y nate in just a few 


How I Learned to Play Without 
| & Teacher 


At heaps ow or yar Td 
sofa a 

SSE LR vate Lee 
se ar Teresa 

eeteierast te 
ere ae eaetd 

Ie ty Se al 
Sree Ta Be 
station sot, 
sehen 
Seaoeses 
Stade ata 
remereesel 
Rivka cae 
Sa oes 
Sa 
aes 
ia rT Bil cate 
Seles 
= 

my ag ra 
more Sk pa 


Demonstration Lesson. I waa. amazed to 
ee how easy it was 10 play this new way. 
Thom {sent for the courte, 

*SWvhen the course arrived I found it wat 
just as thesd said-vas ery a8 A.B.C.t And 
AS"the lessons continued they got easier and 
tcasier, ‘Before I knew it Iwas playing all 
the ices T liked best, Nothing stoppest 
ine. "Tould play ballads or classical nam= 
ers or paas, al! with equa! ‘ease. And 
fever did have any special tale for musi.” 


Play Any Instrument 


inti ew 
iat fall 8 


me, Forget that 
pect "tat Just 
Eee pel decide wh 
fay ead the Ok Scheel 
Ee Se ed be 

‘hovne. the cot In 
fee iew cy w day Renter whether fowrare 
trl 'bs intenated a lenrnlng Sbot"thit' new and 
Tondertal math, 


Send for Our Free Booklet and 
Demonstration Lesson 
Thoemnds of serena tad 
thay pomened anal ety tthe 
to there ya, semarkable ” Mfunial Al 
heh etre tay wit cnt 
iv carpet al 


rarment “it you realy Want 
sean ‘andsourense your poplar 
forthe tree tokiet and Bema 
No forty ebligntion ” Sign a 
Tngruoegtg epied wien 
New York City, MMM 


as Please write pain) 
Atco 
cay Ste 


© This seat on a radio, too! or oil burner advertisement signises the approval of the INSFITUTE OF STANDARDS. See page 6. 


SP tte NNereased Pare a 


Nrittrane tue! 


ie ioe 


‘Gon. Advertisements 
‘1908, ioe shouldbe received by Deceeber 


Automobile Accessories 


Tee 


we tor 


Sees 


cee eapit Meri a, ao Stk 


gi eos, ech a 
es 


Chalk Talks 
CHOSE ERPS eta” Comoe fe, 
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Get into ELECTRICITY 


-—Learn in 90 Days “on'tzssoxs= — 


Don’t spend, your life waiting for $5 raises in a dull, hopeless job. 
Now ... and forever. . . say good-bye to 25 and 35 dollars a week. 
t mic ‘show you how fo qualify for jobs leading to salaries of $50, 

$60 and up, a week, in Electrici by correspondence, but by- 

an amazing way to teach, that ms Gee you a practical expert in 90 days! 


Getting into Electricity is far easier than you imagine! Act now, today! 


NEW—Quick Amazingly Easy Method! 


Core menting 4p » meh 
Ercan cats ea ern et 
Steam 


ytranced education bars 
be 


loyment service. “We are now in our ne 
Silas ached net coc the world devo 
othe exclu trauning in Biecnehy. 


{Gomme ie vour one great chapee t wet nta electricity. 
{Every obstacle fr remsowsd. "This schon wl Senne od 
Ec ain i eterna rend il oud 


or am Fc 
fares Sep f sbeleicly fies Sap i ma ie 
‘ond fet me’ send Jou the big free 


Send for Free Book! 


fy work on Fea ive electrical machinery. bull 
eal Ste feat armatures orate el 


bout a Job, Coyne training eettes the 


‘ectriran withthe nie FWesera Raiinad at over 
Slooaweek. That's not unusual” We can potst to 


Asrepiane’ 
COYNE stnoor 
H.C. LEWIS, Pen, Dept 7.73~ Eatalivhed 1898 


500 So, Paulina 
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For Electricians and Helpers 


Saree reer: 


{ita Sites ee, ess“ 


ar oe 
Eee 


Music and rec feces 


pelea 
ee a 


Tang eae 


2 tind BE 


7 PRs Sas 
SS 
Fae ee Sa Oo ee 
Laborstactes. Gap. — io 


eas ra peared Lai Rie Patent Attorneys 


5 i ke Pee Reercene 
ee wees ad 
Bae oe “ = See RES ie | Be ee = ase 

Sane == | Sees renee. 
Ene oan ra ever ict See web 


Help Wanted 
ae gee a ee 

Pa Fa tea a 

a cro ola = 

pena gs ta ae 

fuanee ee es 

Pear 


eee are er naeaee tad Boe oc seria ma 
Woie nde fork ta : 


Panic Noid | HMvsorh Meee Sor 


Ci Ethier Pater, AUST 
nds Sea Sace  Fae a 


a ae ee ae aE Ay 
a comin. ul tae 


Sarenwt” North Mgr Brant Co Freeport 


I Thought Success 


Was For Others 


Believe It Or Not, Just Twelve Months Ago 
I Was Next Thing To “Down-and-Out” 


ODAY Tim sole owner of the fastest 
‘growing Radio storein town. And I'm 
mn good terms with my banker, too—not 
‘old days only a year ago, when often 
T didn't have one dollar to. knock against 
‘another in my pocket. My wife and I live in 
the snuggeat little home you ever saw, right 
in one of the best neighborhoods. And to 
think that « year ago I sed to dodge the 
landlady when she came to collect the rent for 
the litle bedroom I galled “home!” 

Teall seems like a dream now, as I look back 
cover the past twelve short months, and think 
IhoW discouraged Twas then, at the “end of a 

ley." T thought | never had had a good 
¢ life, an I thought T never would 
have one, Tut it was waking up that I needed, 
‘and here's the story of how I got it. 


TSYA5 4 cee woning ot the waa 
‘erable salary such jobs pay. Somehow 
Td never found any way to get into a line 
‘where T could make good money. 

Other fellows seemed to find opportunities. 
Bat—much as T wanted the good things that 
{20 with success and a decent income—all the 
Feally well-paid vacancies T ever heard of 
seeined to be out of my line, to call for some 
kind of knowledge T dida’t have. 

‘And T wanted to get married. A fine situa 
tion, wasn't it? Mary would have agreed to 
try it—but it wouldn't have been fair to her. 

Mary had told me, “You can’t get ahead 
where you are. Why don’t you get into anoth= 
er line of work, somewhere that you can 
advance?” 

“That's fine, Mary," T replied, “but shat 
line? T've always got my eyes open for a bet- 
ter job, but T never seem to hear of a really 
good job that T can handle.” Mary didn’t 
seem to be satisGed with the answer but I 
didn't know what else to tell her. 

Tt was on the way home that night that T 
stopped off in the neighborhood drug store, wchere 
Tocerkeard « scrap of conversation about me'f, 
‘a for burning worde that were the eause <f tie 
turning point in my lifet 

With a hot flush of shame T turned and left 
the store, and walked rapidly home. So that 
‘was what my neighbors—the people who knew 
‘me best—really thougist of me! 


“Bargain counter shiek—look how that suit 
fits," one fellow had said in a low voice. “Bet 
he hasn't got a dollar in those pockets.” “Ob, 

js Mail another. 


4 over the words in deep husil- 

ought tude te catch 
oy had Mary teen a dinaatisied 
‘rth my anamer that "hadn't had a chance?” 
Did’ Mary merdly think thot too? “Aed afer 
Ail, wasn't ie trve that 1 had a “wishsbone’* 
there my backbone ought, to be?, Wasn't 
that why T'never: hada. “chance” to. get 
fahend? Te was true, only too truc—end. it 
haa taken thie eroel blow to my seiesteem 
to wake me sce i 


With a new determination T thumbed the 
ae og ngasine on he tbe, searching 
fran avertwement that Ti seen many 
tines bat passe up without thinking an ad- 
Vertiement telling of big opportunities for 
trained men to the preat new Radi 
field. With the advertisement was a coupon 

' big free book full of informatron, 
‘coupon in, and in a few days received 
two cole 

the 


sent 
1 handsome Gt-page book, printed 
fore, telling all about the opportunities 
Taio field and bow a prepare quickly 
‘and easly at home ta vantage of these 
‘Opportunities, T read the book carefully, and 
‘whee I finished it T made my decision. 


Ar rel nm te 
Wit giermet seater 
Weak 
‘For ten of those twelve months, I're had @ 
Ra eevee aeons 
feria eaten 

Pecatce 


imly mead little clerical job, and devoted my 
full timne to my Radio business. 
Since that time T've gone right on up, 
rage under the wate pice of sy 
friends at the National Radio Institute, They 
world have given me just as much help, too, 
iT had wanted to follow some other line of 
Radio besides building my own retail businest 
ch “as manufacturing, ex 
perimenting, sea operating. or any one of the 
Evoce of lines they prepare you for. And to 
ink that until that day 1 sent for their eye- 


ing boo, Tad been wailing “I never had 
erShunte!™ 


OW Fm making snl ones J dive a 
‘pod ar of my ans, Mary 

T dont own the house in fall yet, but I've 

tuade a slatantial down payment, and Tin 

ot straining myself any 10 meet the install 

eota, 


nny not be an bad 
Think it over-are Son 
Seti? "Are you making enough money, at 
fron that you like? Would you sgn 8 cons 
Tract to say wire you are now for the next 
{en years, muking the same mooey? Tf not 


ou better be doing ae about it 
Tintend of deifting. 

‘This new Radio game ie a live-wire ikl 
cf pen rewards, he work, in any of the 
0 fiferent lines of Raine faninaing, be 


fsorbing, well-paid, ‘The National Radio In- 
‘itute—oldest and largest Radio home-studly 
‘choo! in the world—will train you fh 

sin your own home to know Tar 
‘and to increase your earnings 
Hadio feld. 


You wil place 
jest ot the, boak is 


to know about 


Sith, President, 
Dept.’ 0-87, Washington, D.C. 
vtnsnenenennsnenrnnenennunntne, 


|. E. Smith, President, 
} National Radio Institute, 
} Dept. P-87, Washington, D. C. 
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Stamps and Coins 


Aadualy HE 


to, 


proveyoucan learnathomeinspa 


rretime! 


"We have invented a new, simplled way to teach Dralting—the first real improvement 


will make this 


contract with you: 


‘The American Schoo, a milion doll 
Troht Edvcational Yasttution now offers 
‘men a double service--traiing for a pee 
‘lic job, then finding the jot. For one 
Small price, on terms ofoniy $5 a month, 
ou are now assured of definite bench, 
oth in poston and salary. 


Svories Wanted 


fn. Drafting bome-instruction In histor. 
Werwant you to see ity it-—without one 
penny of cost or obligation, We want 10 
Show you how we wet away from the cop) 

fg methods used in the past. See how w 


‘drafting room jobs from the first lenient 


Draftsmen WANTED! 


70,000 fine jobs advertised tha year, many 
ready'to it 
ie something 

‘eo yoursell. Pian your future ia Drafting. 

Even if you have only common schooling, 

‘even if you know nothing of Di 

ffoarantee to make you a real 


fanswer this nd-—reduced price eary terms, 
‘Coupon brings complete information. 


A new, rapid, simplified way 


bons." And that ts why American School. 
alned Draftsmen can quallly for & good 
Job at big pay when they graduate, 


HIGHWAYS TO SUCCESS! 


‘The big mioney in Draiting goet to men who speclalize 


in Machine Desien, or Electrical Di 

tral Deafting, or ‘Stractura, oF Aut 

‘enough merely to know general Drating, 

ust know how to calculate and design and plan 

You need many Ensincering subjects to fil the kind 
that pays $40 10 


Poa 
‘HIS a week 
ean Sebo: 
‘ladet 


“ed training in 


Professional 


Free to Students 
and Graduates: <7" 


its-students and graduates, witbout cost, he 
Services of an elacient Employment Depart 
ent which Keeps fn touch wilh the empl 
ers of Draftemen all over the United States 
toed 


Chief 
‘American School 


ing, or Archit: 
tive, Tt kant 
cir, Vou 
inal work 
a Dratt 


COUPON 
Brings 3 Lessons Free 


Get them, Test your own ability 
to learn 
for a fine 


ne 
pec 


pon also brings surprive offer, and 
Complete information about your 
fopportunities for svecess Ia 


irl at 


‘Drexel Ave. and 58th St. 
Dept. D-813 Chicago, Il. 


[ARTOONING 


LEARN AT HOME 


Fora Few Cartoons’ 


JUST read the following sti 
the shoulder letter and you'llsee why 
that the Washington School of 
Cartooning can prepare you for the big 
pay field of Cartooning, in your spare 
time, at home, by mail 
“The enclosed cartoon 
Pokrandt, a Wisconsin stu 
sof my progress in drawing, 
Risived Sous Or thaon nod ibe cnoest 
letter will show that [have a ready mar. 
ket for my work in the future. ‘The mak- 
ing of cartoons has been one round of 
pleasure and enjoyment as well as prof 
Htable to me,” 


Cartooning Pays Big 
‘There's no more attractive or highly 

jd profession today’ than Cartooning. 
Biilions of dollars are spent every year 
‘on cartoons, Capable ‘cartoonists earn 
from $0 to Sago week, Learn 0 draw 
sideapiting comics “right tome fn 
Spare time through this amazing method 
Rat has already been tested and proved 
by many Washington School Graduates 
No special talent or previous training 
needed, No drudgery” And in a very 
short time you should be ready to make 
money drawing cartoons, 


Send for FREE Book 
A new handsomely illustrated book has just 
been printed, which gives all the most up-to- 
{formation onthe wonderful opportu- 
a in Cartooning, and shows how this star- 
Hing method enables you to enter this field. 
Tertellsall about our students their success— 
what they’ say—aclual reproductions of their 
work—bow they made quick profits while 
studying. This at ook will be sent 
Without cost or obli ‘Send for it. Mail 


‘Sigaion, your hte 


FREE BOOKLET oa Carona: 
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State 


The Welder—Tailor 
of Steel 
(Comme from pare 85 


to accurate dimensions, making them almost 
83 pond as new. 

iy similar methods, raleay shops through: 
coat the country are practicing Inge saviagy in 
Scuipment” Worn car wheel rebut up by 
ellie leatiening hi feat such 
Airenty percent. Worn rails are salvaged in 
‘soe tanner.” Rails with battered ends are 
repaired and reclaimed by welding without 
even remving the rule “Another recent 
‘evelopment is the fabrication of welded see! 
‘rilroad tes from meen pieces of metal track. 
ecent tests of such ties in railroad yards at 
Albany. N. Yn have incated that they are 
ten times as strong as onary wooden ies an 
‘mt about oe thind am 


[Penne lip 
sibs tee re 
Areata 
rin enc wie 
perce eres ete 
has even been applied to the manufacture of 
TE ee he tnilling of ships welded 
EE adage re 
wea aba ie reels 
spe ergeits ere 
eaietaienaa at eee 
ete hityoeins eee 
ea 
Saas 
ee ale oa 
ince eieiataeeanael 
sinc ies ei 
pee 
ori eer eee 
pip tien ee 
pS ere ce tose 
Samar mae rele 
Piper 
iavaeerureeree d 
eek ec 
Many pipeline systems for water and 
ent ts etal 


Iongeat of a type 
forthe city of Vallejo, Cali Tein twenty 
les long and carries water froma ome resort 


other. ‘The pipes carry & pressure as high 
1,173 pounds per square inch. 
‘Two gas lines, extending for 300 miles from 


West Virginia inte Obi, ate frmed of twenty” 
inch welled see! pipe. A sioular pur Tine, 
‘om to he built, wil eaten 450-rales from 


tie Texas Panhamile to Kansas City, Mo. Tt 

hom cubic feet of natural gas 
"basi pressure of 430 pounda to 
the square inch. baie = 


\CE the success of any welding operation 
depensis largely on the skill of the operator, 
the General Electric Company recently bas ex: 
tablished a welding school in connection vith 
ita Schenectady shops. Herethe company trains 
‘ot only ita own welders, but men from other 
‘manufacturing concerns who desire Uo become 
fexperts in the ‘new science. Here students 
have turned out welded cabinets, lockers, refuse 
cans, stools, ladders, wheelbarrows, portable 
tables, carts, ash trucks and other equipment. 

In the research laboratories scientists are 
constantly improving welding methods. Tw 
ew procesies of producing more ductile 
trekis recently were announced by two Gen 
eral Electric experimenters, working’ inde- 
pendently. In both ir is excluded 
From the metal by means of a bath of hydrogen 
ar other eas. The formation d 
nitrides im the weld metal is ths prevented 
tind the fused metal is declared to be as strong 
‘and ductile as the original metal. 

“These aulvances are opening still move Gelds 


the application of metal stitching and are 
lagstening the day when ‘the nerve racking 
ache uf the pounding riveter will vanish. 


formation of oxides and | 
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Given to rendre otis again who take 
Stage the afer now fade 


Delivered for $1. 00 


to Raltad “fasten ane 


Ce pe ihe 


by thichmess and woight ax comm 
ered’ with the Regular Paper Edition 
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(Continua from pave 48 
Perfectly legitimate—if he can get away with 
it. But—vell, he hasn't hung himself quite 
Sought for me yet and unt he doea—" he 


iy hoy, T apologizet” Tt was Oliver H. 
iy hoy, T apologize!” Tt was Oliver 
Marston.” “I've done a little bluffing in my 
‘day, but that—that was masterful! Masterful!” 
it does kind of balance up the account 
head motor, doesn't it?” laughed C 
ww let's go ahead with business.” 
"Then it was that Gil made certain prov 
‘There was no doubt that the inaneial situa 
was dark. But, Gil maintained, that situat 
wwas only temporary. Automobiles had come 
to stay. ‘Thousands of p ople owned them; 
there "were automobile’ clubs "everywhere, 
bonded together under the name of the 
mobile Atsociation of America, whic 
Plain for goo roads tnd charting them, 
Tailuencing the passage of sane laws, con 
ducting runs, ‘There were races and road events 
‘of all Kinds, for professionals and amateurs. 
Glidden of Boaton had inaugurated « yearly 
tour fo amalear, there wer endurance an 
reliability: runs galore. The public had tl 
‘fact that was proved, if by nothing else, 
all those mortgages. And they would eo 
tinue to have it. So the thing to do was 
weather this storm. 


HERE wan nothing to do bat cow the 
plant down ‘completely. Men must be 
itoff who bad never had an ile day since 
the new walls went up. But we can meet 
Hite pay rll with the money that Andy here 
i going to get in from the dealers, and with 
tha we ping to ge ey for mine cating 
Uf corners that have never been cut before. 
So you realian what, we've been doing? 
without expecting an anneer. 


"Punt waif thr Une ag” Oar 
sling price fond wpe Every 
ear we've raised it instend of lowering it 


Three thousand dollars thia year—with, top 
‘and windshield extra! ‘The trouble with us 
hia been that. we haven't had to sell; people 
Ihave bought. From now we're going to have to 
sell, more and more. Andy knows that, don't 
you Andy?” 
‘mire do." 

So. we've got to cut comers, more than 
wee ever eu before: How about ity Mic 

“Tm hopin’ so, Meester Herrick,” but—"" 
he Jooked doubtful, and Gil laughed. 


HAT was over their heads, so Gil ex- 
plained.  It'was 4 case of starting the raw 
material—sieel, cast iron, oF whatnot, at one 
end of the shop and putting it through each 
Successive machining process in order, so that 
when it was Bnished it would bbe “not more 
than two fect, maybe two inches, from the 
Fd of thm who wants to pk that unit 
fon the ear.” 
thing that concerned Mae vas that he 
‘woul no longer be able to departmentalizs 
hits shop. There would be no lathe, no mulling 
machine, no screw machine departments with 
responsible foremen. If it was neceamary 1 
Dut a lathe nest to a screw machine, put it 
there if w heating furnace had to be jaramed 


up beside a milling machine, put it there; 
land when « man had done his job on the piece, 
he would drop i in a roller cute instead of = 
tote box, and it would roll by gravity to it 
ext operat 


I chins dipainat pane. diart- 
suite Sia thaw Wan pre ee at's 
ag hee tht shovel tne tera We os 

Gyr Eace one (minal oe 
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ARE you a red-blooded, daring he: 
man? Are you eager for a life of 
constant thrills, constant excitement 
and fascinating events? Do you 
crave adventure, popularity, admir- 
ation, and the’ applause of great 
crowds? Then why not get into the 
Aviation Industry—the greatest ad- 
venture since time began 

—the greatest thrill ever 
offered to man? 

Think what Aviation 
offers you. Thrills such as 
you never had before! 
The praise and plaudits of 
the multitude. And a 
chance to get in on the 
ground floor where re- 
wards may be unlimited! 

Aviation is growing so 
swiftly that one can hardly keep 
track of all the astonishing new 
developments. Air-mail routes have 
just been extended to form a vast 
aerial network over the entire U. S. 
Airlines and airplane factories are 
springing up all over the country. 
Men like Henry Ford are investi 
Millions in the future of commercial 
Aviation in America! The possi 
bilities are so tremendous that they 
stagger imagination! 

verything is set for one of 
the greatest’ booms in history. 
Big fortunes came out of the 
automobile industry and out of 
motion pictures. Big fortunes will 
also come out of Aviation! ‘The 
development of Aviation as an in- 
dustry is bringing with it a call for 
trained men. Those who qualify 
quickly should find themselves on 
the road to undreamed of money 
'y—and prominence 
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Get into this thrilling business at 
‘once while the field is new and un- 
crowded. Now—by a unique new 
plan—you can quickly secure the 
preliminary training necessary to get 
@ start in the Aviation Industry, 
either flying or ground 
work, at home during 
your spare time, E» 
perts wil teach you the 
secrets—give you the in- 
side facts that are essen- 
tial to your success. 
And, the study of Avia- 
tion’ by our method is 
Almost as fascinating as 
the actual work itself. 
ry Lesson is chock- 
full of interest—and so absorbing 
that you actually forget you are 
Studying. “But best ofall are ch ultimate 
Tere jou ae tng yours to pln! 

Send for FREE Book 
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‘then a river—and the river in our plant 
isthe asserably line. Get it 


wed. So that by the 
ft Cap Hace was ran the 


be killed! 


i! What about your 
three bors? “Where will they be? Won't you 


Ny ‘cireuit of racing had been 
‘established and was growing. First they hed 
Seren onthe, thie sep of Orn 
Daytona Beach, that tide-swept expanse 0 
Florida sand that wan the finest, smoothest 
track in the whale world, Then circular racks, 
Tad been tard, after which Vanderbilt, the 
same who had driven x race against tine to 
Bontom sears before, offered a cup in the inter- 
‘ests of speed and inaugurated road racing in 
the country. ‘There must have been a half 


‘doen mich races run that year of 1008. "They 
began with the First Arnal Grand Prize, run 
at Savannah the ‘before: they would 
fend with the October Vasiderbilt Cup, the 
‘owning event of the peat Avd next ear 8 
‘new cotrse was to be added: The Iedianapol 


Sicusr Speedeay, wo ata one bail me of 
Tankedarge rice tracks vd through al 
rd aoked for racer. Racing eve 
osines he tnintaeed: i daplays their weak 
teas b0 nothing ele dees, sd thes where 


| they mst be remedied. Only to be denied, 


Wut this Lime Gil would race. And di 


‘signe for high peed driving there waa ot 
Sage come noel’ GM coved thas wie 
Ines one day st practice fo Tes than seven 


start. After that there yas a short run north 


Iaps to be made—258 miles of high speed 
‘On the morning uf the race everythi 
resin. The Herr pit ens in the row 


practiced until they could cha 
than four minutes. “They also 
nels, as big as washtubs one for gas and 
Seo, ih oman a int our tregalion 
fans oo uped through them at ones 
‘The handhole cavers on the taka of ‘the 
‘car were fitted with easly’ gripped ” 
that Wally could unserew them before the exe 
‘stopped rolling. ‘They had a signal system all 
‘prepared, too, a wethiod af reporting the car's 
Position as it’ whizved past. “And the mana 
the core completly ci 

Susiliary repair shop. over on 1 - 
Pike, as well. Stalls were there, and tools of 

und rae’ rx could sevot acroas the 
Soft dirt before the shop and make any repairs 
that could wot wait until the lap had been 
Siahed ‘was ane provision: only the 
lever and his mechanic could da the work, 
‘There must be no outside help. 


IX-THIRTY of a bright, clear morning: 
Thad rained a little the night before and 
Darts of the course were. wel, Dut a {rem 
‘lous crowd had driven through the q 
‘was already packed in the grandstand. ant 
ilong the cotrse when starter Wagner took 
{up his duties. ‘The racers were fined up. 
single file, Jim in number three position, Gil 
in number five, shen a four came from ahead, 
"We're off! yelled Wally: through: teeth 
that elutered with excitement, ind Gil raced 
Is motor m time or two to sce that it fred 


“There goes Jim!” and the 
their ear along to the starting Tine. ‘Then it 
was their turn, ‘stop wateh in 


‘of swoke from the murales 
of the exhaust pipes that stuck out of the hood 
fat the right, a quick change of 

tettled down behind. 
eges.on the road ahead, 
‘sanding in his place 


were gone, 


Iie poate 


sitting. 


white—fencesbreken hy’ hlack—th 
Rising, falling, curving, beneath their wheels 
Up the grade of «ne af the “rollerscoasters.” 
ts mumumit looked ike the jumping-aff place 
tahead of them, atl suddenly fell away inte a 
‘ilbon of road on the ather sil, every inch of 
it known to these twa men, Jushping-of place 
that is exacts what it vas, They flew from, 
‘he tops of those rises, fully sisty feet of Bight 
Tvefore the wheels took the grown again. ut 
they scarerly’ knew it, the trajectory wnt 40 
Jevel. Allo that first nine miles was equivalent 
to fight, so smooth was that road. 


ABEAD of them fr 0 at con a they 
rou they could sce 
ihack ck the eee of wie Hon of 
trad. Pee leader. A long curve memed 
oly two breathe since they fad sarted-and 
they 


Sand white of crow 

Swish! roar! The cornet gone and wide open 

‘Again on the backstretch. iia 
"There's one dont” 


‘the roa, with two figures 
Already, before «ne lap! was 


“Number four that was; Jim's abead now 

Ro-o-oaar! Telephone poles louked Tike a 
picket fence. Another corner. Ease up on the 
Ura te wide then eater "The 
now familiar oily (Casiwl en page 150 
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(Continued from page 158) 
sensation of rear wheels skidding. The deft | 
teh ofthe wheal toate that aki a jst | 
the right moment. ‘Thea down to the floor | 
with the throttle again. More curves—always | 
thicker with that black crowd than anywhere 
wad nother sharp corner. The 


Wally bad caught the fash from the 
Good time, twenty-one minutes. But Gil coal 
do better. ‘Once more the mroops‘of the roller 
spaster, agin the Mack: dot far abe Bat 
fo sight. First time Jina had appeared in sight. 
More white road, smooth as air: gray read, 
with dust hovering. "Not many puddles. "The 
Brakes!” 
“Looe! 


Gil yelled sidewise to Wally. 


‘HEY had relined their brakes the day be- 

fore. Maybe they had set them too 
for now, after one lap, they would scarcely bold 
Gina take one hal fro te wel a 
size the emergency and return it tothe whee 
coe to ep hak oie ving. Got 

-¥ missed that corner telegra bya 
hair! But they mimed i 

Wally on his belly, reaching through the 
floor while a surge of dust rose around. his 
prcled head. “Taking up the brakes. ‘Good 
boy, Wally! Another corner. Brakes felt 
better. Curves, corner, grandstand. No yell 
from Wally this time. He was sill om his belly, 


Easier now. Less bouncing. Tt was done: he 
was pumping oil. Wheee! Up the first rise, 
Whoo! Down the other side. That black 


Iuurtled into i just behind. 
than sixty, with only a few hundred fect of 
road visible ahead. ‘Then a black something — 
that grew plainer. Jim was sl Tittle 
for the rough toad? No, the curve—and that 
ccorter. They hit it one after the other with 
fear than tio seconde between. then 
‘Get hia! 

Down on the throttle again, with only one 
‘other thing in the whole woeld—that black, 
double-headed oulk ahead. One of those 
heads beat forward, the sther showed white 

a his goged eyea looked, 


mething a race driver 
ideiving do it, hours of 


: "1 
tive yet almoatindetnable of fering tha ca 
tind he are one aad the same. 


ounplish this 


find that:” he thinks "J will do this,"—and 
es it 


In the same way that a pedestrian 
along the street turns aside and en- 
‘oor. He does not debate the turnings 
oes at send orders to his feet to turn, 10 
hands to open the deor—be does it. So 


tras with ( 
him!” yelled Wally—and Gil “got 


him. TL as Gil who closed that gap, not a 
four-wheel projectile ‘who raced 
ong that dusty road. Tt was Gil 


‘who saw the other man moving backwanl in- 
stead of holding his position in the corner of 
Gilseye: who finally lost sight of bien and saw 
only a clear road ahead; who threw on a little 
higher burst of speed— 


ot 
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(Contino 10 
center of the road aprin, And. it was inside 
Sat the cr of “Catch hn ow cae 
Up tot here had been mobo 
i tottht pment there had been nobody 
belted him at sla far sr he wae comecroet: | 


had changed to “Flee!” With: Wally's eves 
turned more often behind than Only 
tne thing thead pow thos ent Ut think | 
sinart to dash across the road. Supposed | 
bbe humans. ‘The first thrill of the race over, 


confounded fo 
cdrupping back! 
Swoop! Through curves. Swing wide, cut 
in, aight aguin,_ The. wheels not wheels, 
hut projections of Gil's thoughts, the brakes— 


> AVIATION } 


tmp ym iy the rar 

Ree ‘The miracles of mcceas made in the auto busines, by men who looked abead, 

SN per ary now about to be repented inthe new great B ‘Aviston, to trait 

NOUTr th jae fot o make far ara ore en, ia 

mikey nai precio | big momeyr hie world famous Detroit pene, ibe Michigan Stnte® now bas 

HAE tepatie neato. Lowe presi | mh Fehdy for you complete ground and air teining under experts 

‘Tacoaly yop whaws the uocon eamwed Learn Aviation in Detroit—the .e Airplane Center 

‘Aitvige, Ul up sone pines Paster! Se Being Born 

Leon ght my tamenae totes roan. 

‘They’ sated 1S cra along thet concrete a 


ribbon. Up—as though they would go on into 


teens nw ie’ ben ope m 
ict Bact a: 5 Sia ee ere 
Hits wo miles back! botebtg tlyour ra 


"Tie men who. 

‘The long curve again. ‘The sharp line where 

iit concrete tar to brown di. Fhabing 
ane walls, with black things om them, 

‘The corner, the Turnpike, the fashing tle 

sraplt poles—and a bewildered pedestrian! 


MPa of there! Shop prwtle. Ch roo 
‘Standing, in the middle of the road! Crouch- Se'boed reauired’ Unler*airection Ayers 
Jing, as though to leapt, Which w z sitet SP eetecperens * 


leas!'A twist of the wheel. Too. 


can't frolic’ with a catapult, Not a'Correspondanee 
cchios! “Crush! ‘The world, reeling. Crash! ees ation alsin race 
‘Over and aver. Crna 

Where's Wally?” 


‘The world sill ling, but 


Satine thing haha bee 
parte in. ‘Me, running wart maton, 


leas bundle of something, crumpled. Wally! MICHIGAN STATE AVIATION SCHOOL, $92 Woodward Ave., Detroit, Mich> 
Jisran Soman easy ats He Kn | St Agta wah Michie eae Masts Sterna 1 Turek 
; he could feel the pain. He charged through 


the crowd, knocking mem 
ed tak sarel He Bang bine 
ide that bundle. 
Nally! Hurt, boy? 


HE, tow-colored hair was red, the eyes, 
white where the goggles had heen, we 

clone. He gathered it up tn his arms." Wall 

‘he eel ifted. and eer, right eyes lo 


“We got hima!" whispered Wally 


‘All fat, Watt Net hae" 
‘Me? Tm. all 


ie was lying: Gil knew it. He could feel F = ail aeasbs youon tharoedle 
soe el 0 Ee a cl 
see Tet, Meet tom tor | A 2c STA MP success, See Roney Making Op- 
sani ‘is beast. i ee portunities on pages 146 to 174. 
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infrequently they are so named by the very 
‘ones who stand, addle-pated, in the middle uf 
‘2 road. ‘But the God of Speed must be served, 
fet Death stalk where it will. The Game went 


A. Locomobile wom that 
bos 


Pi 
‘or melt hin me 
ie, Tt cvered Uh 
ty-eight_seevrl, 


bone smashed. ‘That was all. Te insisted pon 
taken Ime, which they’ finally  per- 
rmitted, and was met by a Gail who w 
“There, honey. I won't race any 
Thank God 
Td only listened!” 
eyes. “I 2 


Tears 


Rh adfant tho weilernipred 
room, Tt ajoned the well-equipped lara 
where chemists ail mactallargsts were 
beginning to hold forth, Rar science 


int S hn 

HIS new rom uti oe he Sead 
Uymmamcicn, an" ckcine afar vik a | Sear ea ne Ean 
panel Boar on which were electrical recording | Sse aseaea te 


il sorts. I 


‘as supplemented 
pages, tanks of 
‘a new instrument 
is devised it was iastalled, with & corps of 
Ine whe kept steadily at work. It was the 
Herrick race course 
‘There it was that men began to devise a 
7 itor system was 


‘tho maintained. that 
as not designed to run an electric lighting 
lant. Gil tested it, thongh, and thereafter all 
fis crank cases lad brackets cast integral with 
them, so that if'a purchaser wanted electric 
headlights instead of Prestolite gus lamps, be 
‘could have them for a small extre, charge 

Tt was there that Gils Grst si was tested. 
‘Thee poirs of cylinders cast em Lor, with a 
crank shaft that wes drop forged, then twisted 
fo that its throws were separated by sixty de- 
(eee instead cf one hundred and eight 
‘ith the four. “They tested it on the dyna 
ter, found. its bo 
‘on the drawbar, measured its torque and its | 
sticiency. ‘Then they set it in frame—a 
Dressed tice! one, with three-point suspension, 
Rod ran it over the (Continad im pare 18) 
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(Continent from page 155) 
roads, ater which they tore it down again and 
Imeanured its wear. It was so good that they 
tunnounced two 1910 models, a four and a six, 
fand the Wenden crowd was green-eyed. 

TBut not for long, because im the middle of 


‘year dim Wenden announced the event 
il had predicted: 
incorporated. With three models, 
four nnd a sit which were already in produc 
tion on the plants e bad taken over, ani a new 
fix which he was making in the 
weal years 
‘on exis by way’ of the stock 
it was 


the formation of 


market, butt 
anne outGitt™ was the way Gil commented 

fon it to Oliver HL. Marston, in whose private 
‘office he was sitting. “Look at what he's 
taken over. ‘Three plants that were staguering, 
them. All ready to drop, like 


PLL, perhaps he's got the man to run 
ruggested Me. Marston." Noth 


Ps liability and turning it 


to do that, 
was to play Wall Street and buy anything be 
Thought he needed, "Or bluff it out of some 
bodys” with « laugh. “Which reminds me. 1 

y on a personal 


1 narrowest apeculatively. 
“To he asked. That's one 
ing T never coukl accuse you of, my boys 


yet,” anid Gil with «grin, “And 
T do will be talked over with you 
What Tm alter now 
of the Herrice Automobile 
lg th Bre 
ance. the next 
Hiatt Jim Wenden, I'm going to ova more than 
hall of the stock* 
eum Very laudable 
il cost you some money. K 
"Yen I meed two 
means i tilion.* He si 
Though he had forgotten the ts 
tu ben he had riven three times around a 
face track to earn the right to. borrow ten 
Thousand. “I've fot about half of it s0 if 
You'll etme have the other half—and I've got 
‘al signed, too. Most of the ia 
Wendcnvile They took ook atthe cash they 
ould get back on a hundred dollar investent, 
find fa" 
What is your 
“Three hundred 
sell because B00 
} chuckle 


Tean't 


ree—which I couki’t 
‘would. buy,” with 8 


he said, and. shoved it 


Yon won't peed an 
ot with that security.” Re 
Tiled that he would endorse it biaell 
Teceomry, but eld that beck doesn't. do 
top ch 
sein sail Gil na he blotted is sigoatare, 
tnd Ni, ‘Marston’ chuckled 

"te had met old Zack Wein several ti 

ble, oweh 


‘That huge 
his advancing y 
his beard was white—had come to see Gil, 
‘had taken him to call ov the banker 
Ml 


litte wecent on the “first.” “He inade may life 
worth living in. Wendeaville, in spite of that 
‘a count son of his 

‘Then big Zach's 
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way. Students ‘write telling 


they never realized that. learn 


mplifed. Many 


todraw could beso 
are able to earn good money mak: 
ing drawings betore completing our teaining. 
Miss Hartleigh made $435 after ne 
David Gould made $225 on one job while 
still just a student. E, V. Fritch wrote, “1 
‘earn $10 to $15 a day." 
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re a 
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athe 
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(Continued from nage 186) 
voice had mumbled a good-humored refutation 
of it: his shrewd black eyes had twinkled. “Oh, 


| Tdon't'know. Reckon maybe my boy Jim's | 


his uses. How ‘bout it, Mr. 


wt 


roderatanding grip. 

| fer eat Set ead oe chine he 
They cee el paying the 

Poreel tring tnt we aie to sient ant 
| had time to observe. The banker remembered 


| first 'those two, 


distinctly how Gil had laughed tolerantly at 
theie remarks. Well, Gil might not laugh with 
that accent Inter on: he might discover what 
they meant. But he would have to do 0 
himself. There are some things men won't 
elieve, even when told them hy their best 
friends, Look what Gil was dk 

Tis attention 


Gil ‘has. been balked. 
passed on the 5 
Price! 


| insult which he has heaped upon Gil 

in vain efforts to gain the mastery? 
‘There's a big surprise in store for you 
tn "the “nal installment, in next 


“I'm Going to Send My 
Boy to College 


Jinority of 
| nine in a thousand iodustry draws somewhere 
| hetweem one Jfth and one half of the fellows 
who are bowsing the other $3,000,000! 
id Tm planning to send my boy to callege 
because I want him to be the one in a hundred 
‘who pets the best breaks in busines 


| Tadmit there's something to the argument 
| that even without o college training the boy 
with real ability can make progress. But 1 


fean't overlook the great nunbers of opinions 
from business leaders who may that the college 
trained man makes better speed—and that be 
mics enue of seller tring 

ce just one such opinion, parallel to many 
which I have beard. It comes from J. ¢ 

department stores 

he cullege men coming 
Thuge business of his, Me. Penney 


“Those men are gning to the top sooner of 
eran, beemse oftheir ruperion mental 
| tenting, they are going to tine more rapidly 
than the men of average education.” 


JOW, whether or not college education is 
factually as. important as all. this, te 

ber that hig business wen consider ito 
this important. And since they feel that way, 
thes re gong to hand oat their gund jobs to 
‘When T go fishing. I go where the Sshing is 
perk tod Te the ert of tt hata are 
from this universal 


te 
| Sahing for jobs, today, cam be done fra the 
Scrmeneeent lator wth «lege digh- 
“The big cxporations everywhere are comb 
ing the college crop each spring for future 
icone eternal bee ties ten car 
Seanel oflcils whoee whale duty ia to sleet 
| and trsin each now batch of callegebeed 
| Sauplorees (Ceatinect on page 161) 
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hrough the 
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235 ete ait, University of Chass, Che 


A 2c Stamp 


—will start you on the road to 
success. See Money Making Op- 


portunities on pages 146 to 174. 
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“I’m Going to Send My 


Boy to College” 
(Cina om ne 0D 


‘To Yale graduates in 1925 there were offered 
throug the Vale Bureau uf Appointments 300 
jobs in 188 companies. ‘ell me many 
‘other colleges have similar employment 
‘bureaus through which the graduates may get 
‘fine start. 

Besides that, the boy who goes to college 
makes a great nutber of friends from all parts 
of the country. ‘Through them his exes are 


opened to many els of opportunity thatthe 
rechan, hw ited hie eile, never 
oows about. 1 know of one boy who gradu. 
Mel 'boa t onall'cllge Lat one Gok to 


‘whom seven "jobs, ‘each with s promi 
future, have been offered through his fie 
previous classes. One of these joba was in 
Cincinnati, one in Cleveland, two in Chieago, 
‘one in South America und two in New York. 


HAT shows how, just through his colle 
friends al ‘university’ 
job-hunting widened.” A 


i 


body is pulling for 


fgome seeking him; his lacement 
‘bureau, his alimani aasocintio (esos — 
yen, and the fathers of the girls he meets at 


Esllege social affairyal these ae only afew 

the possible helpers in getting him start 
And on top of that, the colleges are deveb 

ing. vocational guidance experts who give t 


‘out what they're best fitted for in life, and then 


tive poritions think hig 

the university graduates, the executives who 

ves are college graduates tend to pick 

their assistants almost’ exclusively: from! the 
college be that's snobbery, and 

idgment. Anyhow, 


"Now admitvodly, with every year, a greater 
proportion of college graduates are getting the 
Qo million aduinistrative jobs in American 
Ipuniess, Hence with every year there wil he 
a crrepotting fcregse tw the, demand for 
‘ther sollege men to become thelr assistants 
{tad startup the ladder they have climbed. 
spare al this wealth of future 

othe eollege ma with the ied 
‘opportunities bea of the high school boy 
‘who wants to become a atled mechanic. 


ti only about 173,000 
toppenieation ‘open to them it the highly 
Hd tra 


YS the other hand, according to the 
tional Industrial Conference Board 

utes, there should be sbout 40,000 ent 

acesopen annually inthe administrative Bld 

for hich a college education ie known tobe the 

beat preparation. About 40,000 new o 

en af executive cai wee, aah 


sey bak one's caly eos eppretinp ts 
Hight’ paid trades Yor every ss boss of igh 
Hal Age whe go anally to work 

1 hoy to po to college, 

and te sles vy Tones Nia co toms on 
ineering course. But even if he takes a 
‘eneral neademie course, and so becomes one 
Among approximately 0,000 annual gradu 
fates, instead of one among 10,000 engineering 
why even then he'll be one aro 


fa great. corporation in 


devoted years to this 
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“I’m Going to Send My 
Boy to College” 
very mubjeck Uechnres that American industry 


ean absorb more college men annually than 
the colleges are turning out nov. or than they 


Even after our one-boy-in-ax has succeed ia 
becoming am apprentice. he's likely to have a 

a job getting work at his chosen trade. 

Por instance, in New York City, in the 
bulges, they” ay tat apprentices 

ve been {0 Joba as oftce bay, 
cxvand eye and ping Serr sbcaioe fhe 
Trailing tontractors dont give them work: 
‘Arecent survey af conditions anvong the brick: 
layers im bftyreight cities showed thet there 
vras room, even under the unin restrictions, 
ine [60 ore apprentices than the on: 
tractors were employing. Im 1935, in Hoxton, 
tiirtfive to forty percent of apprentices en 
Folled during the preceding year ta the building 
trates were unemployed 


10 WHEN I think of my own boy's future i's 
tty clear to me, both from the statistics 
and from my own experience, that he'll have 
the odds heavily against him if be tries to 
follow in my footsteps, but that if he gues to 

college the odds will be all in his favor. 
Tesides, I object to the merely financial 
arguments, to which Me. Payne sonSined thir 
discussion ‘as so many others do. After all, 
there's more to life than just earning money. 
For instance, there's the amount af pleasure 
‘you ean get out of your work, and the amount 
of plearure you can get out of your leisure tive, 
| © Now think that only the educated man 
knoe how to got the fine pleasures ut of his 
Jeinure time: and I kiwow that only the educated 
wrock-becase 

routine. 
A tnechanse is only @ machine. He may be ax 
sig hammer is simple. Alla 

sill 


ani pound away deftly. Or, an some trades, a 

Imeclianie nay be a rather complicated ma- 
ve is complicated. Th 

{ook braine to design the locomotive and it 


and. food baits 0 
ire real brain work. And that’s 
‘why his jab is irksome —beeause any forin of 
mental effort is more pleasurable than the 
routine drudgery of wrestling with a stock: 
Sidkdie or depplog on mortar with = trowel, 
‘Teall simmers down then to tro facta: Good 
money is paid x anid not bean: 
the real pleasures of life are mental 
physical. "The old recipe for success is to get 
Pleasure out of sour Ht that s correct, 
float be a mechanic. (Go ia for brain work. 


work ien't posible sinless a 

irate. Ard the boy 

labor may never 

aitivate 

d bat cquipped with oct 

TF takes education to start n boy's 
wide hin 


so “ctu i 


str 
benins to worki 


1 let that hoy in for a sad awakening. 

But the plumber's hos, if he has any: brains 
at all, only needs to have them cultivated ia 
frder'to get'a whole lot more out of life than 
His dad was ableto. 

And unless all the statis 
|} untess all the opinions of big business men are 
|| rome —unless seven hundred years of history 

since the founding of the first great universities, 

fare wrong—then the college is the 
| cultivate brains both for success in 
‘and for enjarment of life. 
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How to Get the Most Out of 
‘Your Radio Investment 

The Popular Science Institute has 
ada ogklet, that ives deft 
cipful advice in buying, inst 
and operating a radio outit. "This 20° 
age radio booklet can be obtained for 
B\Cents from the Popular Selence Ine 
stitute, 248 Fourth Aver, New York Clty, 
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ome think an architect aloud Hike a doctor. 
| previ what iba fr the patient-—thet 
[romape iret teak Oe takes his spec SCIENTIFIC AMERICAN BUILDING 
era hol that sucht course ia iapractica : : 
| and futile, People believe in doctors but they at WERT eek Ee 
fave alight fach ta architects; one reset ts New York City 


tach kane in respect to the wtste and lay 
fi "ne rent of thi wie 
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‘Aiwong those who believe an architect owes 
i his client than ready acquiescence in 
very fight 


ive homes. People 


poate meer San Francisco, Cal. 
can be ma 

ar «deg by explanation anc model, ad vAD 

they ota be pervaded to ick to estes of VAN NOzS SOLDING 


hemciver iam mora of indecio, Los Angeles, Cal. 
Ainwcleome expen 
ging have. been lately 
"fi Aries Sal ae 
ution erpsaienton 
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Sates Departneot of Commer. 
sew foran average price around. $00 8 
tie hours age bale oes them Daal eon 
taser parte cl the susty, unaly 
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Broce ahections ix compe te | 


house may be spoiled in looks, fm constrve- 
ton or in both, Tt is certainly tnsafe for the 
rank amateur’ to meddle with a carefully - 
thought-out design. 310 BIG MAGAZINES] E510) 
4 3S are desired submit thems to a 
architect andl have them clearly indicated ia 
the working proof of builder's in- 


on architect Is his vague aketch 
or hts palkd apology for & Bepring which ie 
fot in wale uni shows uodecipherable figures. 
Soch a plan eaay bea tansterpice, bot the 
thances rea thotinnd to one thet iis bat the 
fesey reflection of the builder's coafused and 
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iqround” Every prntial builder knows high 
foundation protects against darpuess, deeay, | | Terms Reasonable. Best Ref- 
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Here Are Correct Answers 
to Questions on Page 46 


1, Because of the common phrase “beer and 
skittles,” many people imagine skittles are 
‘something to eat or drink. Skittles is, im fac, 
2 pre much like bowling played in the Neth 


2. The Amazon basin in South America, which 
| gers more than tee mon agar 

popalatio than one perso 
to the square mile. ‘The reasom i 


3. The island of Porto Rico resembles other 
inlands in the West Tadies in being very well 
watered ‘on one side and not well provided 


JP fal on the hes. “hi sd to the 
irection of the prevailing winds. Extensive 


districts have been placed under irrigation, 


4. The famous Magdalena Bay, on the west 
‘cat of the southern part of the peninsula of 
Lower California, although an excellent 
arbor, Is no supply of fresh water. Lower 
California is one of the most nearly waterless 
countries of the world. 


5. Although the Alaskan winter ix cold and 
Tong. the summer is warm enough for the 
growth of many useful plants, 


6. The great iton ore region is in Michigan 
and Minnesota, bordering on Lake Superior. 


depressions in California poses thi 
ions Death Valley is one. At the be 
om is a snl lake of Brine nearly) 300 fect 
| below sen Tove 
| Cried States, 

sccupicd by the Salton Sen 
below sea level 


‘8. An imaginary line drawn north and south 
sacroas the Paribe Ocean to mark the poit at 
‘hich the marine day changes. Ships at sea are 
‘accustomed to take the ship's time from the 
‘sun. Accondingly, if m ship traveled clear 
‘around the earth, it would either gain oF lose 
‘one day. Without some agreement as to which 
dy was whic the ship's apn would never 
know. The International Date Line deter- 
imines this. In the middle part of the Pacific 
the Tine coincides with the 180th meridian west 
| of Greenwich. “Eastwar of the lines the 

‘earlier day. For example, itis Sunday east of 
the line when itis Monday west of i 


9. Such ornaments are greatly prised among 
the negro natives of Kenya Colony in the 
‘eastern part of Central Afr 


the thas connecting Ai al Afric and 
allows ships to pase from the Mediterranean 
to the Tet "The 


11. TThe most numerous people in the world are 
the Chinese, there being at least 400,000,000, 
pessibly as many as 300,000,000. Nearly all 
Chinese speak languages belonging to the same 
geicrl soup However, thee are many 


12. The famous 1,200-mile Chinese Wall, in 
China, was built more than 500 years ago to 
keep out barbarians from the north. 


Freepers forge 
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easily learn to play beautifully right 
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The Human Mind 
Craves Wonders 


(Contec from -zaae 20) 


‘restoring strength relieving rheumatinm, back- 
Aches day, ver aad der robles 
shintnot 

From time to time. dovens of these ar 

lar devices have boon advertined and mld 

trsly in thi country. ‘There has beer, for 
‘xaisple, Addison's galvanic electric belt that 
‘in ge purchased for 81 per dose, but which 
Semel tng eqpoosed to ears dea ome 
chemi tc eure diane ot 
fy acl he Hock When is proms war 
brought before the postal authorities be voli 
tere the information that his receipts for 
tne year were #4000 and that it took four: 
teen’ peopte to heip him supply the demand 
tor hy device, ‘The: Owent electe belt is 
tupposed to, Knock theumatiam and” stomach 
trouble, while the Sanden electri belt wll 
tare, it i claimed, simost anything Pract 
tical all'of the electric belt ‘concerns ave 
been subject to fraud orders ane by the 
Government, denying. them the we of the 
raat the group of persons ready’ to be 
ysl hy electricity Is perennial 


N THE period between 1910 and 191 
Thoushnd of persons fel foe the 
cavemen dees were put on 
omsinting uf piece of nickel plated pipe closed 
t'both ends nd Aled with some dst” or 
Chem ube of sow vale ether 
ically or monetarily. ‘Tot ere 
Etched one or to exible wire at the fee 
tends of which were small disks with elastic 


dlevices, ane Hercules Sanche, as“ dinduction 
‘The first called an electropeise,” 
ring with the magical word "elec- 


re pice pall by soee of the 
varied from 89 to. #85 for the little apparatus 
Chat cost about 41,29 to manufacture. The 
clnim of “curesall” is sullicent always to 
attract the unwary. 


INTRAPTIONS such as these are sold 

With, preposterous claims a to thei efi 
ciency. Nevertheless, the magie that lies in 
frome’ of the modern medical discoveries 
Actually is far more marvelous. Consider the 
recent discoveries relative to light. For years 
‘mankind has suffered with the disease knows 
tarrickets in which the long bones of the body 
hhecome soft and do not grow sutisfactorily. 
‘Thousands of children have been bow 
have had little pot-bellies and flat chests with 
headed ribs, because of this disease. When 
Decor Huldachiny St wugpsted that light 


might ald In prevent 
me gene’ ‘pier ale ddan at 


wep greted ih 
with the passage of time the work of Dr 
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sean Sha ates oad 
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iaiicieet ea ean 
Tha pom W Soweasrea hs 
in eat coat 
ft epee ree 
ian soa i 
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Res You Afraid | 
to Face the Truth 
AboutY ourself? 


HERE are occasions in 
the life of every man 
‘when be realizes how miser- 
bly he has fallen below 
‘hat others have expected 
of him and what he hod 
dreamed for himself. ‘The 
big” man faces the 
truth, and does some- 
thing about it. ‘The 
“little” man finds an 
excuse for his failure 
and does nothing. 
What are your answers 
when you ask yourself 
‘questions like these? 


Amnotdifting along Ia ack of wil 
m 


ring mus success? 
eae eetet aye What can Ido. now, to 
Wotin palate Mand mre? 


How 650,000 People Have 
“Found” Themselves 
Through Pelmanism 


Pmaniem in» sclntiticeyetem of mind-trinings 


Snel intalgtnen have ndopted at se Plauti 
Which na themectses™ 


SEND FOR FREE BOOK 
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aut Bae fl LP. Waist Sar Gn: 
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The Human Mind 
Craves Wonders 
Continned 189 


cceedinely small doses of proteins or indeed of 
Some inorganic chemicals: for instance, in ha 
fever and asthma the symptoms are the result 
of special sensitivity to some protein. ‘The 
body to sensitive that the protein substances 
mentioned may be diluted down to a millionth 
part, and one drop ofthis placed in the eye of a 
sensitive person will produce an inflammation. 

Ta the ion af goiter, join is given in 
doses of One tenth of a grain once a week for 
ten weeks to children. 

‘The anaphylactic reactions, or the 
of the bouly to a protein when it ix sensitive, is 
4 powerful that an animal may be killed as 

Tightaing if it i first 


roan 
fein pai ve 
iar ait ea 
ica te Sen Kes 


tll eas tn be well hy poor 
atta arweel ty peomer 
tem of healing and by fraudulent cures forall 
bertel sence The lates icf gectery ie 


the records of te American Medical Associa 
ton contains more’ than 125,000 cards repre 
yackery that ave 


‘aio forms of 


the other ills of mankind are legion, and new 
sures comtanly appear. “There ae at fast 
thirty-seven cals of religious bealing to all of 
which the magical word i morrow 
tachek. There re manipulative cults faite 
healing cults electric cults, mechanical cults, 
nature healing cults, dietary systexns, and hot 
fir treatments, if all of those that precede 
cannot be aceredited to the ope natned last 
Practically all of the records of recovery: 
‘eredited to any of these frauslulent syste 
ty 


” 
sl the natura ealing powers of Nara 
the tendency of living time to. get well— 
‘carries the allcted one to recovery 

Physicians have long given thought to 
the means by which human beings might be 
ddisabased of their credulity and brought to a 
‘realization of what ovastitutes fact in medicine. 


of the 


“Sppareatly the ooly hope sn educa 
that people wil be jut ite 
out the bua body, the manner 
‘pil an it functions ax they are 


BUT ther il tears be thaw who ener 
Visopetaciects act Perknpepecgle 
suifering rom mental dnrdern who te hot 
Setnily sick at only thiak themselves so, 
Wil continue to eck sbioes, faith healers 
ewatalgetn and various forms of religous 
eating. hut the man with a Koovledge of 
Tecters and the way in which they come 
ica, who now the fully of coajeins 
is Knows tng aut elec 
iysidogy and phys to ee the aly of 
isle of tn Absasns or 8 Wshire le ct go 
i hs wsomey in fad when ccs 
sedkine has something ecrtain to offer. 
"There are cough wonders in science il: 
in the mprterins powers of the glands of in 
ternal accretion fa the suagniBeent regulate 


Totem tant eed elie 
er ttend cv lar wore minds tt 
‘any sf the things purveyed by the miracle 
‘tmonger—and they sel for less, 
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Myths About Mars 
Exploded 


(Continged from pane 16, 
the surface of Mars under a noonday sun str 
passes the melting point of water. During the 
Martian night, however, “the temperature 
evidently falls to sisty degrees below tero, oF 
Tower, and it it probable that the equator 
not so warm during the summer as the 
pole which is turned toward the sun at 
ime, and which is experiencing. the 
mn we call the “midnight sun. 
vers now agree that Mars has water, 


txiatence af quid 

face for & part of the day 

rth the observed changes of 

ant Be, 

strongly support the theory that vegetation fs 
responsible for the raarkings. 


[TJS probable that most f not al of the 
‘oxygen in our atinosphere is the preduet of 
vegetation. If all plant life on earth were to be 
destroyed today it would only be a short time, 

gen. extremely. 


Tarmer ‘view is. probably the ‘correct one. 
Venus evidences neither water nor oxygen, 
ily improbable. 
‘may resemble the tundra 
of Siberia, for this 
tof plants would possibly he best fitted 
to cope with the low temperatures of the Mar- 
tian night, “The me 

Iy-egue,""Where vegetation exists, ania life, 
intelligent, may olan exist.” Grantes!, 

ould place great empha 
iitly.” We is long. jo 


dlutant observers chance, therefore, of Ending 
ttayone at howe here would be enly ose in 8 
hvusend: Stace cries 

i 10000 ears hi 
tie decreases to 


UT, “why should the earth be expecially | 
favored with lfeintelligent above that ofall 
her planeta?” person argue 
‘which T reply planets, the earth is 
fo situated ‘that liquid water is present in 
large quantities An 
abundant atmosphere and uniform tempers 
ture are additional incentives to life and, while 
Leannot disprove the existence of 
‘animal life, regard the presence of its higher 
forms us an improbabilits 
Astronomical research has. shown 9 
planet very unlike our own, to be sure: 
tehiy should it he like the earth? Tt is reaso 
to expect Nature to give us infinite 
tion. Many’ vill be disappointed, ‘10 
3, that T cannot find evidence for intell- 


“But can you hot concer 
form?” 1 can only answ 
is as good as mine.” 


‘Your imagination 


bs erie 


ou can make $50 week in spare time— 
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st Gaatanticlenae Fiat 

2. hinkret it! Unequated for 
eyeoanes, 
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‘This year the American Army has devoted 
{peel Attention to experiments with erat 


At San Antoni 


Secretary Davison, May 
General Mason M. Patric head of the. Air 
Serve, and Hrigadier General James 
Fechet second in command, were present with 
Major General Ammon A. Evien Chef of the 
Geil Waste evi and aor Genera 
in Craig, Chie 
sb ened rat Hind, Comma 
the Elgth Corps Ares, and to Siajor Gener- 
AW: D. Connor, commanting the famous 
Second’ Divisom, war entrusted the task of 
devising methods Yor all departments of the 
fo work together. “AC the end it war 
toucaded that tne Arty Ait Cory hed proved 
wale as-a vehaile offensive, defensive 


HE American Army has formulated rather 
conservative view of air power in the 

next war, but Rear Admiral Colby M. Chester, 
‘ow retited, fist naval officer to fly, has sa 

"The m of the 
etween 
The United 
States is no longer invulnerable, because the 
distance factor has 

New types of 
plane that h 
Mitchel Field, N.Y 
she is called, 


bombs. 
“The British claim the largest bombing 


ix inachine guns and ton of 


plane, weighing ten tons, earrying bombs 
ton-torpedo. This is a more powerful pla 
than our new Duff-Daland bornber called the 
Oyelope. 

Secretary of the recently ape 
proved plans by the Goodyear Tire and Ru 
Company for the world's largest dirigile, of 
16,500,000 eubie feet gas capacity, capable of 
‘carrying gun batteries and five airplanes 


defend it from fighting planes. ‘The Het 

Feezatlylamched two ale planes fom thee 
Airship R-33 at a height of 2000 feet. 

‘The most striking note in the emtroversy 

over the value of aircraft in war’ was 

Koos Ralighman 

"Neon," who 


= "i te ee lm forest 
the protection of thei basen 
Not long ago an Aseercan 


although thowe were more sc 
vethetn credit for be 
Tatteren 
planes with 1027 
Eatiairerat’ mic 


ve Ju battalions. browght 
down, in a little over two months, forty-one 
aoe 

“Hut antiaircraft has improved since then, 


Do you Know that now, antinireraft guns are 
more accurate than field guns? ‘They now 
tia 0.13 percent of hits pr hundred sts, 
and the Field Artillery, fring on targets on 
‘ground, troops, trenches, ete, makes six 
Sent.” 

Progress made in ft was recently 
deseribed as follows. in Army Ordnance by 
Major CG. Mettler, Ordnance Corps, U.S.A: 

“They have developed better listening de- 
‘vices to indicate the approach of the hostile 
airplane, to determine (Continuel on page 100) 
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Getting Ready for 
the Next War 
(Contnsed from page 188) 


the altitude at which he is lying, to make more 
accurate corrections for wind, atmosphere and 
powder. They have learned visually to meas 
tre the rate of the airplane, both horizontally 
land vertically, and Uo plot where he will be 
‘when the projectile reaches that vicini 

‘A new antisieraft machine gun has several 
barrels operated by a single control that 
Titerally spray ballets upon aireraft as high as 
12,000 feet. Our new four-inch antiaircraft 


‘ae=| gun can reach 40,000 feet straight into the ar. 


$5000 SALAR 


EXPERIENCE NOT NECESSARY. 


Yoasteceed, 
Eikaeciaae Shire 
‘Spare or fall dine, No capital ue 
experience 


Write for Free Samples 


Mudioen Shict Monte. 562 Broadway, New York 


{| Kea aia twill fr anne 
furth-pound projectiles 100 shots « minute 

encral Pershing has called unlimited de 
velopment of gas" shocking tothe sense,” but 
XGerman joanual called Ber Chemische Krieg 


‘says pass“ vital weapon” which will “confer 
‘world importance or even world power on 
nation which shows supreme capacity in the 
eld.” 


Dr. Charles L. Parsons, secretary of the 
American Chemical Society, said recently that 

hen technical experts of the United States, 
reat Drtain, Prabce, aly and 


‘conceal. 
‘So many are the new developments in artil- 
nachine guns and Ffles that the lowes in 


the next great battle will be several times as 
heavy as those in, for instance, the Meuse- 
‘Argonne, the greatest American battle, where 
‘we had 125,000 casualties in forty-seven day’ 


evelopment 
idler th 
"The 


‘the projectile has been 
he whole shape is ealeulat 
‘resistance, but principally, 
Briefly, it reduces the extent of 
created in the air by the progress of the bullet 
‘or abell, and as this vacuum exerts a backward 
Ball the ackrar pl lo redone and the 
Progress of the projectile les impeded. 

Tt was desired to photograph the standard 
rifle bullet, moving st 32.400 inches a seco 
but even with an exposure of Yop, 800th of 
secon, the bullet would move an inch 
wwas reduced to une tea-millionth of a second 
and damping the 


S 

‘study of the pictures the means to 
attain greater range was learned. 

We have improved the 4.7 gun which fired 
a forty-five-pound shell 8,700 yards so that 
it now throws a ifts-pound shell 25,000 yards 
‘The 135-millimeter howitzer in the war fred a 
ninets-five-pound sbell 12,000 yards, but now 
It throws the save shell 15,800 yards 


THESE guns slo ca cover eter ares 
ie to the spit tril, with which rect 
cally all eld us are nove provided, whet ex 
fnrges the traverse of heary” mobile artillery 
from eight to siaty degrees. And by ext 

tnounts aod rubber Ures lighter Inttenes 


move thirty miles 
they moved Sve 

"The most mighty gun in the United States 
today is the sisteenrinch coast defense gun 
that throws a 2.340-pound projectile thirty 
miles to pers fourteen inches of facehardened 
‘armor. its hitting power has been more than 
Abie ine 188. 

Probably the deadliest weapon developed 
in the last war was the machine gun. Today 
the United States Army believes it has the best 
‘of these in the world. (Ceatinuad on pave 170) 


our! During the war 


OH Bowen 
Learned Drafting 
At Home! 


Bowen answered my advertisement 
ind got my Pree Book on Draftsinan- 
ship! Wont you write forit toot Now? 
Bowen was then a stationary steam 
fngince and knew bsnl nothing 
Shout drawing but he took myst 
‘easily understood and quickly learned 
‘course in. drafting — without giving 
‘op his Job. You can do. the same 
Ming, Bowen climbed. to success 
‘quickly. ‘See where he says he owes 
Wail to my instruction and advice. It 
Bowen did it, why not you! Even if 
you think you might not, you've got 
{o'sdmit i's worth a try. 


Write for Free Book! 
“Successful Draftsmanship”’ 


Eee 
oiesieen Ss ees 
at 


‘Dobe Easy Drafting 
2851 Lawrence Ave, Div. 13-69 Chlengo 
ema ls eh Sap 
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there are two schools of thought. ‘The air 
enthusiasts, ed by Admiral Sims, believe 
bombing airplanes and seaplanes, seconded by 
submarines, will revolutionize sea warfare. 
Profesor A. M. Low predicts an armored 
“subma-plane,” that can travel in air, water 
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OUR ope pate nul sack op wl ith 
phe yap ta 
sles th oid com the Pas sod rar, 
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Pere tly od cn nts dvap- 
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Te'tjiag teat’ Pe stent Presch cring 
'atsdyteight and coe bal Yet ne Week 
see meio oes Sal ton tocy's poet 
Sipatc beste 

‘ae Adel 
the Buren Aernauio f the 
pe 

iene el he nest naval bate 
ofl be mths he bow te oe 
= Stace sip, ie fate the fora 
sea ake A in of Saprernecy will ba profialoary to the warfacs 
aan eS Sgcnaet ts ast bo the fal 

Sceedatretors American 
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tt 
ti 


fense, Uhnwing shells 


yeni 
Saeed | 

po afte ty eng eal 

st ah emt ech, Teter | Soca aaa 

Soe aan ee ore bat Seo 


"Mesical science has kept pace with new 
weapons, says Majoe Lous Livingston Sea 
tam, who has served in every” American 
‘campaign. since the Spanisl-Awerican War 
{tnd tn the armies of Japan and Belgium, and 
is now president of the American Surgeons 
avel Club, ‘Fhe increased knowledge at 
‘antinepsi today: in probably the greatest stride 
forward. ‘The death rate from disease among 
troops has decreased in the American. Army 
Sati, frm 100.46 per 1,000 in the Mexican 
War to 1408 per 1,000 in the World War. 


TiS cermin 
the United Sates the scientific wat men are 
Siete new wteare witne te aot sn strong. 
es Sea Major General Chasle P. Summerall, Chief 
‘ia Staff of the Army, says 

nthe final analysis war isthe problem of a 

soldier with a. bayoneted.rile—perhape. an 

Satta ng mre 

there to lake a piece of Ind held by another 

St, Cm. Done: W202. Soldier with a bayeneted.rile—perbape an 

_ Peceme eee: Geena 
‘And General Pershing sud in his farewell 


fare logically forced back to the con 
clusion that armies must still ght our battles at ingand power ve 


) and to win must overcome the Te completely covers nae cletrieal we 
Soumtrocae nevordanee witht 
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—will start you on the road to 
success. See Money Making Op- 
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50 Years Building Church 
(Continued from pane 25, 


standing in a city where the average life of « 
‘Sommersal structure has been estimated by 
‘Soe authorty at a ttlens thirty Ave years. Tt 
ethinget stork was ben om the 
‘athedia.Fifyfour years have passed since 
{Rercharter was grant forthe project 


yield to speed. St ‘London wax 
apilly, and it took thirty years. ‘The Cologme 
cathedral, founded a Tittle before the fo 


teenth century, was Snished 580 years later 


Whats 


dition ‘ill dictates the we of solid nasoary. 
Mamive granite Mocks, many uf Uhem weigh 
ing ten tons, swing into place inthe rising walle 
of the nave of St. Johns. Except for saflld 
Jing, no wos i used. 

Toots and ceilings are arched. Even the 
ceiling ofthe enasing, spanning an open space 
100 fect square, muppurts tee hy its ares 
‘The lt floor ofthe nave, which withthe er 
ing will accommodate’ moore, ‘than 10,000, 
rests on the arched ceilings of the 

Working with soe, une uf the moat ancient 
building materials, aod following. the trad 
Alona lines of Gothic architecture, the bulders 
of St. John's cathedral, have, neverthelem, 
Krougit the moxt-morern scence and equip: 
tment to simplify their preblems 

‘Granite is quarried to order and cut hy 
power-driven ‘awe. Every block’ 
Weight, nse and shape are’ minute 
Inted.”Amotor truck hauls it alongside the 
veall-and_ am clectriclly-driven. steel crane 
Ioiste it into place ina few minutes, In the 
Mille Ages inateriale had tobe hauled ‘up 
Toa. inelined runway, at the tractive power 
wagdten human sasuas 

Ven the "contractor prepared to 
the nave of St John's he was. confronted 
with a puzzling situation. Te visualized the 
Piers ‘ining ninety-eight feet, «height, sur 
Pased a fe if any the wel, at ave 
them the arched selling springing to its ridge 
1390 feet from the Boor. 


FOW the ceiling, he knew, would support 

itself once it was completed. Tut antl its 
arched sides met, until the keystones were set 
ft the very youl have ta be held up 


”, 
by scaffolding. "The supporting piers of stone 
would range in two nws, ainty feet 

Each arch oe rib would carry 


the timbers would 
building. 

other problem was presented by the 
ere themselves. "As thes rose far 
the “ground, mo ia 


Timestone 
‘The aave floor, Isid eight sears before, would 


not suffice. “Te was of tile construct 
ported by the arched ceilings of the 

‘Now structural steel, barred ax an integral 
FEELS ts cathe, ecame important 
factor in its complet 


“The foundations for the great sisteen-foot 
thick piers iad been built up through the 
oorwork to a level with its surface, and were 
‘somewhat Inrger in area than the piers theme 
selves. Using the surplus spacesn these stunly 
Footings asbases, the contractor had a structur- 
al steel framework erected. (Coninead on are 7 
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IS 
He? 


Surely that glorious, golden 
voice must mean long years of 
training under some foreign 
master. And who would have 
dreamed that ‘The Man Behind ‘The 
‘Mask was one of their own crowd and 
who six months before could scarcely 
Sing 8 potl Hew ai he do ict How 


bly, in 80 short a time, 
Eave derebpet Soe megetbcent worst 
mee test tard oot acenoed his 
friends? 

1 Guarantee to Improve 
Your Voice 100% 


‘There i only one anewer—Physical Voice Cu 
turel Your vocal chords are ive time i 


a aR po 
Scientific Voice ‘Training 


accomplishes his surprising 
Fea lene money aeycpe tak 
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‘This steel structure with beams across its 
top would serve as. floor to hold the scaf- 
felding which would support the ref, but it was 
vweful long before construction reached the 
Fooling stage. Six electrically powered steel 
Serricks were built upon it. "Each had a | 
seventy-fout boom or lifting arm capable of 
hoisting fifteen tons, and together they served 
all parts of the nave. | 


DVANCING science has contributed vari 
‘ous improvements not dreamed of when | 
ihe cathedral was begun. I 3 doubttal i the 
‘original planners ever hoped that a speaker | 
inthe pulpit would be heard simultaneously 
at both ends of the chureh, about two ity 
Blocks apart. It was expected, that in 3 
olin’, avin the Old World cathedrals of that 
time, "the Tsteners would be’ grouped. in 
telatively smaller areas.” ‘Today’ there is & 
Tricrophme in the pulpit. —A’single. voice 
the remotert portions of the 


pomible they are providing for unexpected: 
Aevelopments. 
Hlectrial conduits are being built with ea- 


pacites far greater than required at present, 
So that additional wiring tay be installed 
Without disturbing the masonry 

will do'& novel service besile oni 


nary beating. In winter it wil be turned on to 
thaw ice and mow inthe drainpipes which 
carry water from the roof down through the 
nade of the walls. At the gutter openings | 
will be connections to supply live steam. | 
Drninpipes and electric ‘condu 
the largest pamageways 
heavy stones uf the 
discover this as be passes 
| Outward! to be a solid 
feet thick, “Tut in the side 
lads to a winding | 
fe steps go down | 
up through the top of 
‘uave is finished they 
TVetween the 


oars, 7,000 pipes anda chime. It is operated 

lectrically by an organist, who sits, invisible 
to the congregation, watching the ‘choir hy 
reflecting mirors fixed to the haloonies. 

‘The metal reeds are su delicate that they 
fare tuned each week to offset expansion and 
‘contraction caused by changes in temperature 
A'tmotor pumps sir to the instrument in St 
Johns. Si persons still tread upon bellow 
ithe Notre Dame cathedral of Pari 

‘The great distances within the cathedral are 
graphically realized when one sees visitor 
sing with binoculars at the magnificently 
ulored windows, 100 feet above the oor. OF 
the windows, costing at least. $10,000 each, 
seven are neatly thirty feet tal 

When exeavation John's was begun 
in 1801 the engineers discovered that rich of 
| the surface bedrock which had been considered 

‘olsd was in reality rotten. In some places it 
tras necessary to dig down seventy-two feet 

"They were not yet certain. A specimen of 
the rock was ground down to a thickness of 
4/100 of an inch, on a jeweler's emery wheel, 

Then 


it eas pronounced safe 
Years later a similar problem was encoun- 


tered in preparing the foundation for the nave. 
efore trusting a ledge of rock ax a base for 
‘wall workien would drill holes six 
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SGC eibwe fre 
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50 Years Building Church 


(Comin fom pope 172) 


foundations. ‘The bell tower of 
‘cathedral at Venice, built on a damp island, 
fell and had to be reconstructed.  Undul 
developed in its floors. In St. Paul's, 
ddon, twenty-eight “buttresses cracked as a 
nage of the sand and gravel foun 
ation. The two western towers of famous 
Westminster Abbey ca 
some years ago. The 
have spent more than = 
granite and concrete foundations. Fach pair 
OF piers in the crossing, with their 
‘connecting arch, weighs 4,000 tons 
‘$00-foot central tower has not yet 
work on the eathedral was begun, 


Ww? 
sae: 


Hight years after the 
‘work started, the first services were held inthe 


Almost completed crypt, of basement 
“The buge piers rose for the erossing, and the 
100-foot “gaps between them were spanned 
with arches. This section, with the eboir, 
Manctuary and chapel is used today. 
‘The eight great in the sanetun 
according to the original 
fuonoliths, single pieces 
As auch they 
he wold. 
“They were quarried on an island near the 
coast of Maine. The contract 


‘granite, costing 
mall have been 


wel in two pieces 
mn, they were the greatest of their 
“The task of erecting the columns in. the 


borsepawer en 

were spent in making’ 

ing of each of the shafts; the be 

done in fifteen minutes for each ca 
As a result of financial 

ay ‘the cathedral fora 
‘pasage of time has left its mark even on 

the all fhe nave. Just below the freak 

imranite blocks being placed 

Sthers darker frou having lain on the ground 


Irnountable problems 
fievcloped. "The eroming wae more than 100 
oe A tower or spire erected above the 

“a the building, 
ot mquare towers 
planned for the west fronts a the end of the 
aver Only this year the architects found a 
Salution, never before wed. 

"The huge arches on each side of the cos 
will be teed a8 foundation for seoondary 
Trehec Hsing above them. "The secondary 
Srches will Intersect above the crossing form 
ings mare sixty feet on each side, upon 
Mich 2"Soo-foot tower will be erected. 

Tn effect, it will be hung above the open 
space of the coming without 2 single entra 
fier to spol the magnificent vista innde. 
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Of course, iron holders, mats and stands, 
gas burners and gus logs, are commonly known, 
‘hat not many are aware that asbestoe-composi= 
tion floors also are being Iaid, unburnable and 
cver-wearing. 

“Your stoves and ovens are so efficient be- 
cause of the same heat-wave resistant. If you 
‘Started to uncover all the asbestos in your home 
‘you would have to take apart the electric wires, 
all your eectricapplianersphunograph record, 
a Telephone 


proof. Only asbestos stands between us and 
the fire demon 


milar substance, saving as much as, 180 
‘Pounds of coal per square foot of boiler surface, 
Which in the beating season of 210 days 


'N POWER plants every hot piston stem, 


| steam joint, pipe, strap and valve has its 
aaa es 
| ses tne ek 
te fe hata a 5 


it you desire, 
rife with asbestos shingles or les. ‘Not long 
fo a whole trainload of Breproof houses were 
ped toa Grusia St Loui, forts employees. 
can buy ashstes tapestries, ugh table 

| covers and even rope ladders 
Chet of abeston part in motor cars are the 
brake fining, for which we have to thank 
Raymond. Back i 1005, while Ford was 
still experimenting, Raymond tried mohair 
feather and other materials, nage of” which 
‘would. stand ‘up under the’ high beat’ and 
Pressure of a Wition bake, Asbestos with 
troven brast wire silved. the problem ‘ad 
Raymond patented the brake Ting, seventy- 
five mille fect of which stops twenty alliom 

fag today, 

“Our tafe steel railroad coaches were once 
thought impracticable, because of the diet 
‘of inslating against cold and rumbling. Now 
atl hae efwes ayers of anes, hep 
them at vaporless temperatures. Ships bathe 
Ions are wade fireproof with ariestos boards. 


ESTOS is just beginning to take to the 

onal the mrs abe ay ina 
‘covers would save accidental trex, 
a asbeston mal bags would save letters as 
readily aa the asbeaton uit used to save 
“human comet" of bygone country fair He 
had gamline poured over ins and lighted, and 
tien planged in a blaze of glory into the tank 
beneath.” 

‘Aithough Benjanin Frankia had an asbestos 

wubtiew to” keep ‘is. money from 

roring'a hole in his pocket" it was 1808 
before asbestos bepun to be used bere, for roa 
ing felt ond in cement. Years before. the 
Freoch had. made it iat Gremen's suits, to 
Napoleon's delight. ‘The Malian Albonico tried 
in ake government notes of asbestos paper 
In the 70's H.W. Johns and an Engl 
Tegan to make reall useful articles from the 
| fibers, aod its vital part in the growth of 

industry was so00 realised. ‘The tremendoas 
| expansion of mining of asbestos, especially of 

the “chrysotile” al Quebec, is ene of the 
romances of the age. 

Tn 1870 Ttalian miners began to til up 

tule pats to the 6 0" and 10,000 foot 

| Alpine mines a the Suse and Valtelina valleys. 
‘They brought the asbesten swifly dwn in 

tobopeans. 11 1905 an avalanche overwhelmed 


‘over a hundred miners and their buts. 

Bat the Italian product was too scarce and 
expensive. In 187 the immense Quebec 
UUcpusits were opened. The fibers were shorter, 
but some were long enough to be woven, and 
they were much stronger than the lalian. The 
‘miners followed the glistening veins, a quarter 


inch to several inches thick, 300 to 1,000 feet 


agicc of Conran te wile eck 
frou. Talend soupatone oceur in the 
Seaton. "Wite the fn appears to be wld 
Fock it maybe pulled spate in fe shred 
which reoeblesitreads French Cansnat 
a the ast open git dynanite Mat 

the vast open ite dynamite blast hy 
och oe frm the meter dee 
Trachinery cardia winds and spon the Rom 

ich is woven like fe 

8 ner ad hard ine ting 


1 
205.0 ton for 300 tons. By 1800 the price 


Crude the highest reglar grades wa 
the hewitt World 
i T7 Canada 


des brought 
‘and in 1020 select fibers, over 
‘ong, sold for over $4,000 a. ton! 
Last year aluvost 230,000 tons. crossed the 
American line, worth over eight million dollars 
No. 1 Crude is now quoted at 8525, while long 
fBhers run much higher. 


KEEN Canadian first saw ow to make 


while in abo, near Kamiah, it pi 
Take asbestos paving material, “This might 
the place of good intentions in warmer 
climes. Comparatively little from the wide- 
rad deponita of this country is acceptable ti 
the asbestor makers 
“Travelers in the depths of the Grand 
‘of Colorado have seen asbeston veins at a dept 
‘of over 4,000 Teet below the rim, proving. th 
‘age of the material. Indeed, itis considered 
ent material whe 
rman has uncovered. Other deposits have been 
ther up on the walls of the canyon. 
lable for packing, and thus, 
although the fibers are six to eight inches long, 
strong and silky, they are hardly able to coun. 
pete with Canadian hers, 
“Thue the field is still wide open for the pros- 
ppector, for this country supplies scarcely one 


Fesistant film for steel and wo 
‘of castings have been made 
‘molds of asbestos compesition.. 

‘Lona ag the theater adopted asbestos for its 
curtains. About ove thousand are now made 
each year. 

‘Charlie Chaplin, using an acetylene torch in 
‘one of hie fins, set his baggy trousers afie, but 
asbestos underwear saved the world’s best- 
Known comedian fron injury. 
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It took twenty Centuries 
to make ¢his Christmas gift for you 


YEARS before he compiled his famous 
Five-Foot Shelf of Books, Dr. Charles W. 
Eliot of Harvard wrote an essay called “The 
Happy Life 
“Books,” he said, “‘are the most constant of 
friends, the wisest of counsellors, and the most 
patient of teachers. It is a mistake to suppose 
that a great deal of leisure is necessary. A few 
minutes a day, devoted affectionately to good 
books, will make all the difference.” 


All the difference! The difference between the 
plodding clerk and the clear-thinking execu- 
tive, The difference between the deadly bore 
and the interesting talker. The difference be- 
tween success and failure—in business and so- 
cial life. 


Because he believed what he said, Dr. Eliot 
undertook the colossal labor of editing and 
arranging the 418 master- 
pieces which make up 


Give yourself and your 
family a real Christmas 
gift this year a lasting 
gift, a worthwhile gift. 


Allien. 


PF COLLIER & SON COMPANY 
259 Park Avene, New York City 
ls sd me hee at 
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his greatest work, The Five-Foot Shelf of 
Books. Tracing the progress of civilization 
through more than twenty centuries, this li- 
brary contains in truth the essentials of a lib- 
eral education. 


And today thousands of cultured families, in 
whose private libraries these fifty volumes have 
a place of honor, are ready to testify to the 
value of Dr. Eliot's guidance and the truth of 
his words. 


Is Dr. Eliot's Five-Foot Shelf of Books in 
your home? Now is the time to get it at last. 
‘At least send now for the interesting book 
called “Fifteen Minutes a Day'’ which de- 
scribes these famous Harvard Classics. It is 
absolutely free to any reader of this magazine 
who wants it. Your name and address on the 
coupon will bring it by return mail prepaid. 
Do not delay. The time to act is now. 


USE THIS COUPON NOW 
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Your Light Socket 
Supplies All Power 


acids > water 
trouble 2 excuses 
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batteries makeshifts 


COMPLETE READY TO 
‘OPERATE 


wc Freshman 
a — $185.00 
sare EQUAPHASE  gyeccsvss 


jon. ELECTRIC TUBES, 


A Freshman development—licensed under patents; R C A—General Electric 
Co..— Westinghouse Electric & Mfg. Co. and American Tel. & Tel. Co. 


CHAS. FRESHMAN CO., Inc., Freshman Building, New York 


© This seat on « radio, tool or oil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See pare 6 
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‘The Traveler. The wiocta of sleyt120e. ta Gold Plate, $10.0, In Silver Plate, $7.30, Genuine leather ce, 


" A Gift that is personal 


« a Gift that is practical 


ideal Christmas gift has 
three qualities—ie is personal, 


1, and it is the finest 
thing of its kind 

Certainly the Gillette is personal 
—a man learns to like his Gillette 
razor just as he learns to like his 
favorite pipe or his favorite tobacco. 

Surely it is practical—there’s a 
lifetime of daily service built into 
every Gillette 

And there is no 


e New Improved 


so many men (70,000,000 Gillettes 
have been madeand sold)as the razor 
which originated the sclf-shaving 
habie. A long-established favorite— 
for years the standard of comparison 
—Gillette razors and Gillette blades 
as fine as they are today. 
Your choice among a variety of 
Gillette models, all appropriately 
packaged for the Christmas scason. 
Gillette Safety 
Razor Co., Boston, 


were ni 


SAFETY <> RAZOR 


otherrazor used by Gi | lette U.S.A. 
ta 


HERE'S to Camel. How much added 
pleasure it brings to the world, Wherever 
congenial friends gather, or in the solitary 
hours of work or travel, Camel insures the 
enviable mood of enjoyment. 

All of the mysterious powers to please 
of the choicest Turkish and Domestic to- 
baccos grown are brought to fulfillment 
in Camel. This is done through a smooth 
and mellow blend that cannot be found 


anywhere else. For America’s largest 


RJ. 


REYNOLDS TOBACCO COMPANY 


Here’s to Camel—on a million tables! 


tobacco organization concentrates its abil- 
ities in Camel. Into this one brand goes all 
and blend 
There simply are no 


of its power to select and bu 


for taste satisfaction. 
better cigarettes made at any price. 
Camel's mildness and mellowness are 
the favorites of particular modern smok- 
ers. So much so that Camel's popularity is 
greater than any other cigarette ever had. 
For your enjoyment of the smoothest 
smoke ever made, "Have « Camel!” 


WINSTON-SALEM, N.C. 


